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m.Chem.Soc. ) ., 112, 4011 (1990) . ] iZWtX^ 
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[0032] HR* ( 1 ) fcjS$*l*-ffc£*li. ACE 

mm. mm, tmok. o o jui^m^ <m®m* 



y?nx*'jy»llf«„ UrtH. aT;i- 
[0033] ^Bg^^ft^EHi; l/CfHV*»£, 



1(8) 000-2563 18 (P2000-25JL8 



fe. mm^timmm. mum*, ma. m 

mummtizmirtm. wmi *s#w. ^s^t 
*. fts-mxvt^mmi. mm., ®r, 

1 HSJtD lmg&^UOOOmg, L<Jil0mg&^L30 
[0034] 

[0 0 3 5] 

( 2 S ) - 2 - ( ( 2 S ) - 2 -T-fefM-^- 1 -* 

* v - 3 - 7 x -;P7°n bvi-r 5 y ) - 3 - 7 x 
(2S) -2-r-fef-^f-^-3-7x-^rot°^y 

Ki/V^n^^l/TS^ (Sllmg, 2.0mmol) 1:5% 

ET»«£S*Lfc. ^'7 no^?y (20ml) 
?£»U *»TfcTL-7x^T9-^te rt-7" 
^l/XXr/WSKtS (885mg, 4.0mmol, 2.0eq.) . 3- 
hHn^i/-4-^y-3, 4-ybFo-l, 2, 
3 _<yy^ iJT-v'y (392mg. 2.4mmol, 1.2eq.) i>± 
y i-x^-3- (3-i^^7$77°nb°^) * 
S KJSIiig (460mg, 2.4mmol, 1.2eq. ) £iD 

asRLfcll. 10%?xyK##fflL OWUcS***- >• U 
■7 A7K?^fc J: «*riBa*"C8lB» Lfc . *«1 £ ** 

fc. a?l^^ , J*7 s ;^7A^O-7h^"7 7'f- (A.df 

■fry : SH8xf-^=6 : 1 ) THSU «IEiT:£* (63 
6mg, 60%) Ltm. 
lift : 67-70°C. 

iH-NMR (CDC1 3 ) 3 : 1.37 (s, 9H) , 2.24 (s, 3H) , 
2.88-3.44 (m, 4H) ,4.20 (t, 1H, J=7.7Hz) , 4.64 

(b. 1H) , 6.51 (br, 1H) , 7.22 (s, 10H) . 
IR (KBr) A aal! : 3388 , 2974, 1731, 1692, 1653, 151 
5, 1287, 1158, 1131, 741, 699cm" 1 . 
[a) D =-30.r (c=0.10, CHC1 3 ) . 

[00 3 6] HMHH2] 

(2S)-2-((2S) 

jr-/-3-7i -;17a;l-7 5 7 ) - 3 ^PBlfe t 



e rt-7f^XXf^ 

(2S) -2-7-fef-M-*- 3-7xx;W7*ntf*y 
Kvi'^O^^TSylS (811mg, 2.0mmol) iSitA' 
L-A'iJ y t e r t -7^/UXXr/MSil& (629mg, 
3.0mmol , 1.5eq. ) 1 1 HttW^ffit i "5 . 

tMB-fb-dHi (423mg, 56%) £rft€«&ltk LT# 
fc. 

iH-NMR (CDCI3) 8 : 0.84 (d. 3H, J=6.8Hz) , 0.86 
(d, 3H, J=6.6Hz) , 1.44 (s, 9H) , 2.13 (m, 1H) , 
2.32 (s, 3H) , 2.% (dd, 1H, J=8.1Hz, 14.0Hz) , 3. 
34 (dd, 1H, J=7.5Hz, 14.0Hz) , 4.17-4.44 (m, 2 

H) , 7.24 (s, 5H) . 

IR (neat) A aai : 3346, 2968, 1734, 1692, 1524, 136 
8, 1152, 633cm"'. 
(a) D = -56.3° (c=0.12, CHC1 3 ) . 
[00 37] [##013] 

<2S) -2 - ( (2S) z2=7*±Jk±£^LLz£ 
4rV-3-7x-;P7°PbV^T$7) -3-7x-/l/7° 

(2S) -2- ( <2S) 

df.y _ 3 _ y x ZJITO tVU7 5 7 ) - 3 - 7x-^7 
ot^ygt e r t-7*f-;WXXr;l/ (727mg, 1.7mmo 

I) ^'JJs^V (2.0ml) dSfflfU 6N«R/^*^ 
tr>if$ (10ml) gfiTHaSBttfU:. 

SiSlt-^IU (714mg. quant. ) SrHfeifi^ft« 

1 H-NMR (CDCI3) S : 2.22 (s, 3H) , 2.88-3.28 (a, 4 
H) , 4.18 (t, 1H, J=7.7Hz) , 4.82 (dd, 1H, J=5.5H 
z, 9.7Hz) , 6.55 (br, 1H) , 7.21 (s, 10H) . 
IR (KBr) A maI :3298 , 2962. 1740, 1653, 1527, 150 
0, 1452, 1254, 1194, 1122, 1080, 870, 738, 699, 61 
5cm" 1 . 

[00 38] [##W4] 

(2S) -2- ( (2S) -l-T^A*-*- 

^y-3-7x-;i-7 J ab°;i-75 7) -3-^f-;i#ig 
(2S)-2-((2S) -2-T-fef-A-f-*-l-* 
=3f y - 3 - 7 x -;i-7°o bVPT S 7 ) - 3 - * 

t e r t-7*f-;UXXf-;P (398mg, l.lmmol ) 
pijSklnl^^aCT. HEft^ft (362mg, quant. ) 

'H-NMR (CDCI3) d :0.92 (d. 6H, J=6.8Hz) , 2.12 
(m. 1H) , 2.33 (s, 3H) . 2.99-3.31 (m, 2H) , 4.21 
(dd, 1H, J=7.9Hz, 15.6Hz) , 4.50 (dd, 1H, J=4.6H 

z, 8.6Hz) , 6.76 (br, 1H) . 7.24 (s, 5H) . 

IR (neat) A aaI : 3304 , 2962, 1734, 1653, 1539, 125 

4, 1203, 1119 , 870 , 699cm" 1 . 
[003 9] [##W5] 

(2S)-2-((2S) -2-T*z*>l**- 3-^ 
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t e r t-7-7-;UX^-r^ 

S-KyiSjl—D-i/ZTJ y (2.11g, lOmmol) Svk 
(50ml) mmi. Wtffi <2.6«1) £?STUMi:L 
it. A-ffc^'J^^ (4.17g. 35nmol, 3.5eq. ) 

SriDifcft. *fcTfcTlKHR7M,>'7A (1.10g, 16 
mmol, 1.6eq. ) <7)*SfiR (6.0ml) fcJTFU %<0£t 

•fttiteftli. «WC, ttWftt (0.790ml, llmmo 
1, l.leq.) £7-feh-M);M20nl) fc*WU *K 
ft#D7A (617mg, llmmol, l.leq.) ZMl. MlSiX 

-hUA'jwi (5.omn ztui, smx^.&waaffl t 
%m*fg# u ? AMmn xvmae&frxim t 

/77-f- (^DD^A : y?7-;l-=100 : 1 ) T 
»KU 7-te*;W-** (1.91s. 71%) ££fe*BM 
L-77-ytert-/f 
/l-xXr/HaiSB (1.91g, 3.5mmol) Sr^on^^ 
y (5.0ml) KgfflU *ftTKT7-fef7P?-:tfls (1.9 
lg, 7.0mmol, 2.0eq. ) , h U Xf-/U7 5 V (0.490m 
1, 3.5mmol, l.Oeq. ) . 3 -h Fo^-4 V~ 

3, 4-yhh'n-l, 2, 3-<yy'MJTv> (1. 
14g. 7.0mmol, 2.0eq. ) J:V 1 -Xf-;U- 3 - (3 
-5>**^75/:rnttl') iDVitVA 5 KfiKB (1. 
34g, 7.0mmol. 2.0eq. ) SrJPx. *<7)££<O?&£T'30 

10%?xyig7j«. ttft£iNc*7hy^A*i§ifcfc 
f-;k=5 : 1 ) -CfHRU gEfc£4!l (1.28g, quan 

t.) zmmmmt lxwz. 

1 H-NMR (CDC1 3 ) 5 : 1.34 (d, 3H, J=6.8Hz) , 1.48 
(s, 9H) , 2.37 (s. 3H) , 2.69 (dd, 1H, J=7.9Hz, 1 

3.8Hz) , 3.01 (dd, 1H. J=8.6Hz, 13.8Hz) , 3.77 
(s, 2H) , 4.08 (q, 1H, J=6.8Hz) , 4.36 (dd, 1H, J 

=7.9Hz, 8.6Hz) , 6.60 (br. 1H) , 7.31 (s, 5H) . 

IR (neat) A.„ : 3328 , 3064 , 2980, 1737, 1692, 152 

4, 1455, 1368, 1227, 1132 , 707 , 627cm" ». 
[0040] [##01J6] 

(2S)-2-((2S) - 2 -7^/HM— 3 -< 

y^ivtt- 1 - ^yyob>7sy ) rnn^ym 

(2S)-2-((2S) - 2 -7-kf-^f-*- 3 

vi/ivtt- 1 -^yrobvu7$y ) roe^-ys? 

t e r t-7f-^x^f-;Kl.83g, 5.0mmol ) £1^ 
(5.0ml) fcSHU mm (2.0ml) £Jn;iM& 



S»3tf*JSffTlffl«^e*t. «frffc£tt (96 
5mg, 81%) 'fcJtftifclfllWtfc LTfffc. 
1 H-NMR (CDCI3) 5 : 1.48 (d, 3H, J=7.5Hz) , 2.32 

(s, 3H) , 2.71-3.09 (m, 2H) , 3.84 (s, 2H) , 4.38 
-4.65 (m, 2H) , 6.55 (br, 1H) , 7.31 (s, 5H) . 
IR (neat) A.„ : 3304 , 2968, 1737, 1653, 1533, 145 
5, 1254, 1209, 1119 , 870 , 702 , 618cm" 1 . 

[004 1 ] [##097] 

(4S)-3-[(2S) -2— 3-O s J 

/M-^-y- l-^yrotvn -4-4 yrotvi— 

2-W/'Jy7y 

y^yrnWiy (3.20ml, 23mmol. l.leq.) £7 
*=r>*H»T\ ThytYvyyy (15ml) tigjff 
U -78XJfctl.71M n-r^/Hi^^A/'v^y 
jgJR (13.5ml, 23mmol, l.leq.) SrjDt. ^-c7)££oi& 
«T305Ha}WPLfca. (4S)-3-(3-7x-^ 
- 1 -^vrnhVP) -4-4 V7nt;H2-^ 
V/Oisyy (5.49g, 21mmol) C7)rh5t K077V 

mm (i5mi ) jaru-:. -e^ t ^ <oi&mxwttfg\mn 

Ltz'ik. W^7nD^f/U-f;l' (3.62g, 23mm 
mol, l.leq.) £JP;i, -78°C*^t^(C:#at-20°C 
T4ieH3lfltftLfc. *?&TtT2NfiffiiJni, MET 

l^!WWHl*"CaiS» t . ««V £*i*KK7 h 'J ^ A 

;k=15: 1 ) T'ftS L » miit^ (4.98g, 62%) $■ 

1 H-NMR ( CDC1 3 ) d : 0.81 (d. 6H, J=7.0Hz) , 2.21-2. 
38 (m, 1H) , 2.84-2.% (m, 2H) , 3.64-3.79 (m, 2 
H) . 4.06-4.2S (m, 4H) , 4.49 (s, 2H) , 7.22-7.28 
(m, 10H) . 

IR (neat) A M1 : 2962. 2926. .1776, 1704, 1494, 145 
5, 1389, 1299, 1203, 1140. 1098, 750cm"'. 
[«] D =42.r (c=0.21, CHCI3) . 
[0042] [##^J8] 

(2S) -2-<y : J)i-3-Ky : J)iir*i'Tu\ZJr 
y&<y ; J}i>x.XT)i 

*<.yi/)V7)\sO-)V (2. 50ml, 24mmol, 2.0eq. ) $r7;l^ 
lymm&T. ThytYayyy (25ml) 
KftTlZX 1. 71 M n - 7>/P f--7 A/^4f-t>H ?S 
(10.7ml, 18mmol, 1.5eq. ) SrjD^., -e^t i^aagT' 
KWHBHWHLfeft. (4S)-3-[(2S)-2-< 

y : J)i-3-^y s J)V**i'- 1 -3fdp yrotr/p] - 
4-4 yrahvi^-2-^-ty'y^yy (4.64g, 12 

mmol) C7)r hyt Ho7 7>-}t?S (40ml) £3MMBjWt 
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TS5TU *»TTlHHB8WLfc. *?&TfcTftWS 

T« U:. r- f ^ AtflSftS 

70VI-777 4- Cv*Mfy :BfKx^=20: 1) 
■CfMSL, (3.00g, 68%) JlfiiW 

1 H-NMR (CDC1 3 ) d : 2.96-3.08 (m. 2H) , 3.61-3.73 
(m. 3H) , 4.48 (s, 2H) , 5.08 (s. 2H) , 7.25-7.28 
(m, 15H) • 

IR (neat) X aas : 3018 , 2926 , 2860, 1737, 1455, 116 

1, 1095, 1026 , 741, 699cm 1 . 
[«) D =4.54- (c-0.11, CHCI3) . 

[0043] [mM9l 

(2S) -2-^y^>-3-t r-'P j r^7°Pfc°*ylE 
( 2 S ) - 2 -KVi?)V- 3 -^y^/M^v-TO tr* 
yi<yy>XXf^ (2.73g, 7.6mmol) 
IV (10ml) te»Jf¥U \0%^7WJ*/%M (270mg) 

/l/#7i»7ovr-777-f- (?nn*W : 7?/- 
;U=10 : 1 ) .tHSU mmti&t (1.04g, 76%) t 

116 : 58-60'C. 

1 H-NMR (CDCI3) 5 : 2.92-2.99 (m, 3H) , 3.74-3.79 
(m, 2H) , 7.26-7.36 (m, 5H) . 
IR (KBr) A Bax : 3568 , 3292 , 3028 , 2956, 1737, 169 

2, 1212, 1146, 1071, 1014, 696cm- 1 . 
[«) D =14.4' (c-0.12, CHC1 3 ) . 
[0 0 44] [fWllO] 

(2S) -2- ( (2S) -2-^Vy>-3-bHo 
1 -^V7n^) -yaW^Bt ert-/ 

(2S) -2-<y^;i/-3-hh'odfy7°nf7ryg£ 
(1.13g. 6.3mmol ) *T)V3V%W&V . WU*-?V 
V (10ml) liZ®ML. m$TtZX. L-7?-yt e r 
t-r^XXf-Zl^aiSS (1.25g, 6.9mmol, Lie 

q.) ^jg-fk^f-u-yapiR domi) , Mixers y 

(0.96ml, 6.9mmol, l.leq. ) fcitfl -Xf-^-3- 
( 3 - i/X^-iVT 5 7rnt» #/U-tfv-f 5 YUWM. 
(1.32g, 6.9mmol, l.leq. ) SrinL ^TimTsM 

oft* us. £«w*£*«fflw- h y ^^Tiais*, 

?D7h/77^- (^-t> : SKx-f^ 5 : 1 ) 
TffMU aHWfc^ft (903mg, 47%) ttk&Bfat I 
XWZ. 

tt£ : 74-76*C. 



1 H-NMR (CDCI3) d : 1.02-1.63 (m, 3H) , 1.42 (s, 9 
H) , 2.56-2.74 (m, 2H) , 2.88-2.95 (a. 2H) , 3.76- 
3.82 (m, 2H) , 4.30-4.46 (m, 1H) , 7.24-7.34 (m, 5 
H) . 

IR (KBr) A aaI : 3244 , 3070 , 2986 , 2962, 1743, 164 
4, 1563, 1455, 1215, 1149, 744, 699cm" 1 . 
(a)„=25.0* (c=0.14, CHCI3) . 
[0045] [#*m 1 ] 

(2S)-2-((2S) -3-T-fc^;H-7f- 2-< 
v : J)V- 1 -^yrntvi-) 7"nt°:fryBgt e r t - 

h'j7x-;^7-( > (l.Olg, 3.8mmol, 1.3eq. ) 
^TJV^V%m%T. fb7tb'D77> (10ml) 
I? L , *&T£T TV y*/w:ylyxf^xxf^ 
(0.60ml, 3.8mmol, 1.3eq.) SrfiSTU %C0££<7)1& 

arc305MB»wufc. ow?, (2s) - 2- ( (2 

S) -2-<y-»-3-t Hu^rv— l-^V/n 
£71/) rob^yigt ert -7>/PX7.-fA' (906m 
g, 3.0mmol) tttWW. (0.32ml, 4.4mmol, 1.5eq. ) 
<r)TYytVv7yymm. (10ml) £»TU *#TT 

Ltz. m&Z^Otyfrtiy&tu-lbfyy <- ( A - 
*1ry : »KX^-/P=10 : 1-5 : 1 ) tflU $12 

(745mg, 69%) LTf&fc. 
1 H-NMR (CDCI3) S : 1.21-1.59 (m, 3H) . 1.42 (s, 9 
H) , 2.32 (s, 3H) , 2.86-2.88 (m, 1H) , 2.91-3.12 
(m, 3H) , 4.23-4.32 (m, 2H) , 7.13-7.26 (a, 5H) . 
IR (neat) A oax : 2980, 1737, 1695, 1659, 1536, 137 
1, 1257, 1146 , 627cm" 1 . 
[«)„— 29.1* (c=0.26, CHCI3) . 

[0046] immi 2] 

(2S) -2- ( (2S) -3-7-fc^W-*-2-^ 
yy/i— l -^VTof;^) rob'^-yK 
(2S)-2-((2S) 2-< 

yi?)V- 1 ^-yrotvu) rn£:*yiSt ert- 

■fi-lVX-X^lV (745mg, 2.0mmol) Sri&fb-^yy (5. 
0ml ) fcjfflKU *tfWC h 'J 7;^o»S! (5.0ml ) 
P» (0.5ml) SrjDi. -t<044<oaitC 

/W»fci§ » t . 7k<vTdZ~Z 5 %JBIW- r- D ?2**?§?&£ 
-f- (?DQ*W : 7 -/!-<= 15: 1 ) X'tHMl. 

miit-^m (475mg. 75%) mmm^t IX&tZ. 

WA ■ 121-123°C. 

•H-NMR (CDCI3 ) d : 1.28 (d, 3H, J=7.0Hz) , 2.33 
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(s, 3H) , 2.44-3.13 (m, 5H) , 4.38-4.54 (m, 1 
H) , 5.90 (d, 1H, J=6.2Hz) , 7.20-7.26 (a. 5H) . 
IR (KBr) A aax : 3310 , 3064 . 3028 , 2932, 1725, 165 

0, 1536, 1215, 1137, 699, 624cr>. 
MS (FAB: m/z) : 310 ( M* +1 ) . 
(a) D = -36.4* (c=0.21, CHC1 3 ) . 

[0047] immis] 

(3S) -6--ho-l , 2, 3, 4-rt-7tKP 

(3S)-1, 2, 3, h*n^Vdr>"Jy 
-3-ij)ViY-y^^)VJiX : f)V (2.82g, 12mmol ) £ 
-2ffC£X*m (10ml) (C«8U UMiSK (1.09m 

1, 27mmol, 2.2eq. ) £«TU *OiiO)iarnO# 
HSB* Lfc. RJE?S&**4'(;a#"'25%Ty ; E-r*T 
^W(pH9) Lfc. ?uu*)lJ±*nz-ML<W$L^ 
Sftfcff^Lfcft, ?WfcttWHBMI*fTV\ til 
£ttfttefi*-Cfti*Lfc. owe. ^fcfcilrtSSK-*- 

ffl»x**= 1:4) TWU (507mg, 1 

7%) l/Cttfc. 
It*. : 131-132'C. 

1 H-NMR (CDC1 3 ) 8 : 3.06-3.17 (m, 2H) , 3.72-3.87 
(m, 4H) , 4.18 (s, 2H) , 7.26 (s, 2H) , 7.95 (s, 
1H) . 

IR (KBr) Ana, : 3352 , 2830, 1737, 1524, 1431, 134 
4, 1299, 1218, 1149, 1092, 732cm"'. 
[«] D = -138- (c=0.12, CHCI3 ) . 
[0 0 48] [###J14] 

(3S) - 2-t e rt-7hJr-/^t^-7-- 
ho-1. 2, 3, 4-fb7t Fo-f Vy-3 

(3S) -6--hn-l , 2, 3, 4-xh^tHo 
>f V^f yjy-3 -*^/K^f;Px^f* (827m 
g, 3.5mmol) ^y^no^^y (10ml) (Cj&JBU 
TCT I- yxf/l/Tiy (0.59ml , 4.2mmol, 1.2eq.) 
tJil^Z^ffi^'- t e r t (0.96ml , 4.2mmo 

1 , 1. 2eq. ) , -e OS 2 0&ST24B#fgfiii¥ L 

fc. y^an^^n'tKL^ 10%?xyl^Q§$ 
t> J: Vft«tfE«*Ta» L . Wm Sr*7l<Klt7- h U «7 

U ^ YA'ij 7A?D"7h/7 7 -f — (Mty : H#X 
7^=8 : 1 ) THRU Slfi^ft (1.18g, 100 

%) sjtaisftt lt#^. 

11* :,107-108'C. 

'H-NMR (CDC1 3 ) .5 : 1.51 (s, 9H) . 3.23-3.29 (n, 2 
H) , 3.64 (s, 3H) , 4.55 (d, 1H, J=17.1Hz) , 4.85 
(d, 1H, J=17.1Hz) , 5.20 (m, 1H) , 7.33 (d, 1H, J 
=6.0Hz) , 8.00 (s, 1H) , 8.04 (d, 1H, J=6.0Hz) . 
IR (KBr) A aai : 2974, 1743, 1707, 1530, 1398, 134 



1, 1248, 1203, 1161, 1131cm-'. 
(a] D =36.4° (c=0.19, CHC1 3 ) . 
[0049] [###11 5] 

(3S)-7-7$y-2-tert-/h^M 
x/U-l. 2, 3, 4-fh7bh'a-fy^/'Jy-3 
-ti/l>#>Wb* f-/Px^r;P 

(3S) - 2-t e r t-~7Y*isii)V#-)V-l -=- 
hP-1, 2, 3, 4-fh7t Hn-f ydfy'jy-3 
-^;P4-'y^^x^f;P (l.Olg, 3.0mmol) £y 

?y-/i/ (10ml) izmML. \0%rt7 : J*7i±/&m (10 

Omg) ZMl. **JWffliRT\ SiTC 3 B*fiHJH¥ 

u:. r*ft*ET*s«£s*u as^'j^y/i^ 

7i»?D7h/77^- (^rtry : il«Xf-/P=2 : 
1 ) TMU Wm&M (843mg, 92%) £*tfe*R 

««t ixntz. 

'H-NMR (CDCI3) 5 : 1.45 (s, 9H) , 2.89-3.07 (m, 2 
H) , 3.41 (br, 2H) , 3.62 (s, 3H) , 4.36 (d, 1H, J 
=16.5Hz) , 4.64 (d, 1H, J=16.5Hz) , 5.07 (m, 1 
H) , 6.47 (s, 1H) , 6.50 (d, 1H, J=8.4Hz) . 6.92 
(d, 1H, J=8.4Hz) . 

IR (neat) A oai : 3460 , 3370 , 3004 , 2974, 1743, 169 
5, 1632, 1398, 1368, 1197, 1164, 750cm-'. 
(a) D =11.4° (c=0.38, CHCI3) . 
[0 0 50] [###116] 

(3S) -7-75y-l. 2, 3, 4-f N7tHP 
(3S) -7-TSy-2-t e rt-rh^fy*;^ 

1 , 2, 3, 4-f h7t Ho-f y*yi;y-3 

-#;U#y!b<7V^xXr/M200mg. 0.65mmol) 5:6 

wsM/sstt-v-ymm (s.omi) csfjbu *a?2 

W(pH7) U ?OQiJvW>t?ttiiiLfc. ffllJf££l* 

(83mg, 62%) zmmxtiTnti. 

MA : 129-130'C. 

'H-NMR (CDCI3) 5 : 2.28 (br, 2H) , 2.81-2.93 (m, 2 
H) , 3.62-3.69 (m, 1H) , 3.77 (s, 3H) , 4.01 (s, 2 
H) , 6.37 (s, 1H) , 6.50 (d, 1H, J=8.4Hz) , 6.90 
(d, 1H, J=8.4Hz) . 

IR (KBr) X aat : 3418 . 3328 , 3214, 1782, 1713, 130 
8, 1236, 1221, 1020 , 804cm"'. 
(a) D = -129° (c=0.12, CHCI3) . 
[005 1 ] [###J17] 

(3S) - 2-t e rt-yY*ri/ti)V#-)V-l- 
(t°o-;l— -1. 2, 3, 4-fh7tH 
gj y^y u y- 3 -^/;i/t:yl^f;i-xxf;i' 

(3S) -7-7Sy-2-te rt-7h^fy*w: 

x/u-i, 2, 3, 4-rh7t Ho-f yjf-yijy-3 
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-i))V-#yHk*1-)VX.Z. ; r)V (306mg, l.Ommol) £PK 
(5.0ml) (C»»U 2, 5 -V s * b^fv77y (0.16m 
1, 1.2mmol, 1.2eq. ) SrflPi. 5#FBMin^l»ILft. MS 

•J (PH6) lit. #$t§ft*'fr~>£ 

y : *»x*/l/= 5:1) THRU IBBft-g* (251m 

g, 71%) zmLmwfa'gbixwz. 

iH-NMR (CDC1 3 ) 5 : 1.51 (s, 9H) , 3.15-3.21 (m, 2 
H) , 3.73 (s, 3H) , 4.50 (d, 1H, J=16.5Hz) , 4.79 
(d, 1H, J=16.5Hz) , 5.19 (m, 1H) , 6.31 (d, 2H, J 
=1.8Hz) . 7.03 (d, 2H, J=1.8Hz) , 7.10-7.24 (m, 3 
H) . 

IR (neat) A„ ai : 2974, 1743, 1698. 1515, 1395, 136 
8, 1338, 1200, 1167cm" 1 . 
(a] D =16.8° (c=0.12, CHCI3) . 
[0052] [##0418] 

(3S) -7- (b'a-/H 1— fjki -1 ■ 2, 3, 

(3S) -2-tert-7*KyW'-A'-7- 
{VU-)V-1-4)V) -1, 2, 3, 4-ff7tH 
V^f/'J 3 -^^^yK^f-^XXr/W (211m 
g, 0.60mmol) £ 6 KW&/ s tt*-*VWSL (5.0ml) (C 
&fi¥U £i&-C2i#l8H»f Lfc. *-c#RLfcft, ttffl 
^K**^ r- 'J «7A*}§JK-C#fa ( P H8 ) Ut«xf-/W 

Lfc. SSSr^'^nn^^y (2.0ml) U 
T(-TiaWx-r;H4S-fbK* (1.0ml) SrJnt, MiB 

rau wefb-^k (H2mg, 57%) zmmntix 

116 ■ 211-213'C. 

1 H-NMR (CD3OD) 8 : 3.26-3.45 (m, 2H) , 3.93 (s, 3 
H) , 4.40-4.58 (m, 2H) , 4.72 (m, 1H) , 7.15 (d, 2 

H, J=2.0Hz) , 7.15 (d, 2H. J=2.0Hz) , 7.29-7.49 
(m, 2H) , 7.76 (s, 1H) . 

IR (KBr) A max : 3424 , 2932 , 2686 , 2608 , 2506, 174 
9, 1515, 1437, 1338, 1272, 1242, 1215 , 722cr». 
(a) D = — 99.6° (c=0.15, MeOH) . 
[00 53] [##0U9] 

I. 2, 3, 4-fh7tFQ-l. 3-^/[b] 

jjrg ^y - 2 - tuvifiywi* ±jixzx!k 

2-b Ho^f>"syy>75 > (554mg. 4.5mmol) 

y-tfy (i5mi) izmmi. 7v**v)v®mm (497m 

g, 5.4mmoi, l.2eq. ) ft ixfp - h/i/xy-X/i/tfySf* 
Jfaft (86.0mg, 0.45mmol, O.lOeq. ) iML. 



S*fcS*U;. JSBEC^^y-A' (10ml) fcjn*., * 
JfrTlCTtiftf"*^ (131ml, 18mmol, 4.0eq. ) Sr» 

Tim&r-mmmit:. *eet***«*u m 

( pH 8 ) t . 9 a a sfc/kk Ttt HJ L . fift*B* , Cft 

4 - (^^y : *»X*/P= 2:1) tHHB 
U SIB^ft (374mg, 36%) *ttfei*RMKfc UT 
ft*:, 

'H-NMR (CDCI3) 8 :3.65 (s, 3H) , 3.79 (s, 1H) , 
4.32 (s, 2H) , 6.80 (m, 1H) , 7.02-7.21 (m, 3H) . 
IR (neat) A« ax : 3178, 1749, 1699, 1506, 1461, 137 
4, 1239, 756cm" 1 . 
[00 54] [##092 0] 

1. 2, 3, 4-^h?t Kn^-t-y-'Jy^-^W? 

2- 7^.y<y : J^TS.y (2AAg, 20mmol) *>£>## 

0ij 1 9 1 fmnumtzx . «Kft£ft ( 2.26 § , 59% > 

M£ : 58-59°C. 

1 H-NMR (CDCI3) 8 :2.03 (br, 1H) , 3.83 (s, 1H) , 
3.95 (d,lH, J=16.9Hz) , 4.18 (d, 1H, J=16.9Hz) , 
4.81 (s, 1H) . 6.61 (d, 1H, J=7.9Hz) , 6.79 (dd, 1 
H, J=7.0Hz, 7.7Hz) , 6.92 (d, 1H, J=7.7Hz) , 7.04 
(dd, 1H, J=7.0Hz, 7.9Hz) . 

IR (KBr) A Qax :3394 , 3196 , 2950, 1725, 1608. 150 
6, 1479, 1362, 1341, 1299, 1251, 1083, 921, 894, 7 
38cm" 1 . 

[0 0 5 5] [##0121] 

US) -3- \3- (4-^fJ^x-;n -1 -aj- 
ar y TobVl/1 -A-4VTU tVl— 2 -:fr5-fr V 0 : J 
Jy 

3- (4-^f;1^7x-/V) ruVJtyW (3.94g, 24 
mmol, 1.2eq. ) ^7aP^^ (25ml) C«f»U * 
J^TtTS'ltf-^-^ (7.88ml, llOmmol, 4.5eq. ) fc 
iUf^f-A^/^TSH (2») SrflPi., £»-C22B* 
IBB** Ufc . «ET««*ff * LK? n >J F ft . 

( 4 s ) - 4 - > f yrobvi/- 2 'J y 

(2.58g, 20mmol) £rr-9t FU75y (25ml) 
fl?U -78°CtCT1.71M n-T'-f/l'Uf-^A/A.df-t 
y^it (12.5ml, 20mmol, l.Oeq. ) SrflPL Z<7)&£<7) 

mxvwtmmit:. *<m. S7o'j^rh7 

h.Fn7 7ygI (10ml) ^«Tt. *^TT'18B#^Jt 
7 -f - Cv^y : #»Xf ;P= 6:1) TftHU K 
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intern (2.92g, 53%) zm-Mmmmt ix%tz. 

1 H-NMR (CDC1 3 ) d : 0.83 (d, 3H, J=5.9Hz) , 0.90 
(d, 3H, J=6.6Hz) , 231 (s, 3H) . 2-33 (m, 1H) , 

2.87-3.01 (m, 2H) , 3.14-3.36 (m, 2H) , 4.17-4.23 
(m, 2H) . 4.39 (m, 1H) , 7.11-7.26 (m, 4H) . 

IR (neat) A.„ : 2962, 1776, 1704. 1386, 1302. 124 

8, 1203, 1116, 1098, 1059 , 813 , 753cm-'. 

(a)„=57.2* (c=0.15, CHC1 3 ) . 
[00 56] [##0«2 2] 

(4S) -3- [ (2S) -2-T^h'-3- (4-* 

^)V7^-)V) - 1 -^-^yrabvi/] -4-- fyyo 

0. 5M# U 7 a t** b 'J ^ f-;l- v- 'J /i^r 5 K/ Wi-x y 

(18.0ml, 9.0mmol, 1.2eq. ) WfN7tKn77 
>^IjS (20ml ) fc, -78*CTT* ( 4 S ) - 3 - [ 3 - 

(4-^f-;p) 7xi*'-i-*#yrow -4- 

-< yrat:;P-2 -Jj-^-tVU i^yy (2.07g. 7.5mmo 
1) <7)fh7t Fo77>1IM (10ml) SrSITU ^tf) 

4 4 nmxiwtmm itz.m^x. ho^r^v 

(2.90g, 9.4mmol, 1.3eq. ) (0f>7 1 Kn77>f 
$ (6.0ml) «r»TU 24HWHf Lfctt. IMS (1.97m 

1, 25uol. 4.6eq. ) £tUtWfc?15.5ft¥ttSiniiZ. 

mmmm^^xmitzm. ma&m*mt h v 
vAxmitiXvmftte&k'eim itz . 

-ty : B»X?yU=6 : 1 ) tHKRU Mfttefll (1. 
36g, 57%) fctHSShfti: l/Cttfc. 
114 : 129-131*0. 

'H-NMR (CDCI3) 5 :0.89 (d, 3H, J=6.8Hz) , 0.93 
(d, 3H, J=6.9Hz) , 2.33 (s, 3H) , 2.38 (m, 1H) , 

2.99-3.14 (m, 2H) , 4.09-4.43 (m, 3H) , 5.28 (dd, 

1H, J=4.8Hz, 7.9Hz) , 7.15-7.29 (m. 4H) . 

IR (KBr) A. ai : 2962, 2116, 2098, 1776, 1704, 137 

7, 1302, 1230, 1206, 1110, 801cm"'. 

[a] D =109° (c=0.12, CHCI3) . 
[00 57] [##^J2 3] 

(2S) -2-7y>'-3- (4-^f;l-7i-;l-) 7° 

p f;t yjtx ±>i>z 1 x±>k 

(AS) -3- [ (2S) -2-7y'H-3- (4-* 

j-ivvx-iv) -l-^yrot/H -4— <yrn 

tVU-2-^^-9-y'UvVy (1.27g, 4.0mmol) £f 
b7tKD77V (15ml) iSit^fc (5.0ml) (3gtf 
U *ftTKT30%iiiWbl<** (1.81ml, 16mmol, 4. 
Oeq.) fcJ:tf;*Itf!:'J?-»7A (192mg. 8.0mmol, 2.0e 
q.) fcloi. *^***«T3MHBH« ! fU:. XffiSt 

^Mf^A (2.2g. 18mmol, 4.4eq. ) <DM^m (30m 
1) *JOifc*lNWC«Wa (pH4) Ls »Kxf-;P 



My'?nn^^y (6.0ml) KiSjffU *^T^t^ 

mmi-r * t xvr 9 y ax--f »r 1 

/^7^0-7h/7 7-<- (^V-y : ifflgX 
= 10:1) -CflHiU. SHEft^ft (794mg, 91%) Sr 

'H-NMR (CDCI3) a : 2.38 (s, 3H) , 2.97-3.12 (m, 2 
H) , 3.77 (s, 3H) , 4.04 (dd, 1H, J=5.3Hz, 7.9H 
z) , 7.06-7.16 (m, 4H) . 

IR (neat) A max : 3010. 2926 , 2110, 1746, 1518. 144 
0, 1356, 1260, 1206, 1173, 1020, 804cm"'. 
(a] D = -44.3° (c=0.18. CHC1 3 ) . 
[0 0 58] [##0«2 4] 

(2S) -2-T5/-3- (4-^f;l-7x-;l-) 7° 
Q yW.X f7l XX 7Vl-&l%S 

(2S) -2-T^F-3- (4-^f;l7x-;H 7 
ot°^y^f-;PX^r^ (734mg, 2.3mmol) Z*9S 
-)V (5.0ml) CSJSU iiialg (0.2ml) i3it>'10%A' 
7x»7A/0tS (70.0mg) S-JD*. **»HmT, # 

(502mg, 95%) £*SfiR*fc LTl&fc. 
HjK : 193-194°C. 

'H-NMR (CD3OD) 5 :2.33 (s, 3H) , 3.12-3.20 (m, 2 
H) , 3.81 (s, 3H) , 4.25 (dd, 1H, J=6.6Hz, 6.8H 
z) , 7.06-7.24 (m, 4H) . 

IR (KBr) A mai : 2848 , 2692 , 2620 , 2548, 1746, 158 

4, 1500, 1449, 1236, 1212. 1146, 1122, 1062, 828cm 
-1 _ 

(a)„=12.r (,c=0.14, MeOH) . 
[0059] [##CT2 5] 

(3S) -7-^^-1. 2, 3, 4-f b7th'a 
-fV^7'jy-3 -ftllXym* *ll^X"r)lW& 

( 2S) -2-75/- 3- (4->fil-7i-;H 7° 
Dt°^-yK/f-/l-XX-f/Wfili§S (459mg, 2.0mmol) £ 

But. *«w*«i*8H8^hy^AT««s*. 

»«ET*«Srff*Ufe. OUT. Wt*V»7)V*u 
P8 (2.6ml) fcifflBU 75%A , 7^AT^rt Y (9 
8.0mg) SrJn^.. 13.5^jD«aigEL^. 

TkS^hD^A^^M-C'^fP (pH8) Lfc. ?nn^ 

(2.0ml) CJglBU. *»TtTIMdx—f/HtfiflaK 
X (2.0ml) *Jn-i.54Ma«H¥Lfc. x— f^TftRL 
fe B B fb$^^^r3iL. MIE-fb^fe (223mg, 46%) 6 
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It* : 300'CtLh. 

iH-NMR (CDgOD) 8 : 2.32 (s, 3H) , 3.31 (m, 2H) , 
3.91 (s, 3H) , 4.32-4.53 (m, 3H) , 7.06 (s, 1H) , 
7.10-7.20 (m, 2H) . 

IR (KBr) A max : 28%, 2680. 1749, 1461, 1434, 140 
7, 1368, 1323, 1287, 1239, 1287, 1239, 1182, 103 
5, 816cm" 1 . 

(a] D =-76.5° (c=0.13, MeOH) . 
[00 6 0] [##0J2 6] 

9-?t*V-^?n^7? [b] fU^> (668mg, 4.2 
bok>1) Sr. *9 J-As (18ml) jsitf* (2.0ml) 
ML. t Ka^^;WT$yJ®Kffi (317mg, 4.5mmol, 1. 
leq.) fci^K^U^ (687mg, 5. Owl, 1.2eq. ) 

fElt^ftl (481mg, 66%) *8atfe»*i: L/tfifc. 
H* : 89-90'C. 

1 H-NMR (CDCI3) 5 : 1.57-1.89 (m, 4H) , 2.73-2.84 
(a, 4H) , 7.26-7.43 (m, 1H) , 7.43 (dd, 1H, J=0.7 

Hz, 7.7Hz) , 8.48 (dd, 1H, J=0.7Hz, 4.0Hz) . 

IR (KBr) A.„ : 3154 , 3058 , 3010 , 2932 , 2854 , 282 

4, 1455, 978, 951, 804, 780cm" 1 . 
[006 1] [##012 7] 

5-^yS7-5, 6, 7. 8— f-t*9t Hn^/U 

y 

5-3MrV-5. 6, 7, 8-^h5t Ho^yU> 
(2.00g, 14mmol) ##012 6 t PI8|£0*ffi(C"C 
Miaib^ (877mg, 40%) ££l€lf/j v *i: LTfcfc. 
11* : 237-238'C. 

^-NMR (CDCI3) d : 1.92 (t, 2H, J=3.3Hz) , 2.76-3. 
05 (a. 4H) , 7.12-7.21 (a, 1H) , 7.69 (s, 1H) , 8. 
20 (dd, 1H, J=0.7Hz, 4.4Hz) , 8.48 (dd, 1H, J=0.7H 
z, 4.4Hz) . 

IR (KBr) A : 3142 , 3058 , 3022,2932 , 2866 , 278 
2, 1632, 1581, 1494, 1461, 1425, 969, 912, 888, 84 
3cm" 1 . 

[0 0 6 2] [##«2 8] 

8-^^sy-5, 6, 7. 8— fh^bb'P^yy 
y_ 

8-**V-5, 6, 7, 8-f^t Ko^/yy 
(3.00s, 20mmol) ##0J2 6 t HaWrtHfifcT 

twitrtj (2.95g, 89%) *mfe»*fci,-cftfc. 

tt£ : 181-183*0. 

iH-NMR (CDCI3) 5 : 1.85-1.98 (m, 2H) , 2.75-2.99 
(m, 4H) , 7.20-7.26 (m, 1H) , 7.44 (m, 1H) , 8.37 
(d, 1H, J=4.0Hz) , 8.50 (d, 1H, J=4.0Hz) . 



IR (KBr) A. ai : 3142,3058,2998,2938,2830,2764,157 
5, 1476, 1188, %9, 888. 792, 774, 729cm- 1 . 
[0 06 3] [##012 9] 

8-^^57-5, 6. 7, R-Th7bb'D^V^ 

8- **V-5. 6, 7, 8-rb5t Fo-f V^r7 U 
y (1.65g, llmmol) ##0J 2 6 HflW>3«fc 
TUfE-ftS* (l.llg, 61%) £&fett*fc LT#fc. 
HI* : 169-170°C. 

1 H-NMR (CDCI3) 8 : 1.82-1.96 (a, 2H) , 2.69-2.91 
(m, 4H) , 7.06 (d, 1H, J=5.3Hz) , 8.35-8.45 (m, 2 
H) , 9.17 (s, 1H) . 

IR (KBr) A Bas : 3010 , 2950 , 2728, 1593, 1494, 147 
0, 1428, 1023, 972, 936, 903, 828, 810cm" 1 . 
[0064] [##0)30] 

2-**y-l. 2. 3, 4, 5. 6-^MftFPt° 
U H f 2 , 3-bl 7Yk> 

9- ^5:1,$. J -1^7 WK7°? [b] t'Ji^y (481m 
g, 2.7mmol) SrT-bhy (5.0ml) CSJBU ^ithi^ 
)V (833mg, 4.4mmol, 1.6eq.) Jtf*ffHt#y ^i>- 

(182mg, 2.8mmol, l.Oeq. ) (2.0ml) £JP 

. 80'Ct-30^ra«f Lit. mTXX 5 h 'J 
fHSx^TlOlHttliflJLfc. # 

§ . raBBSffrflai t«* u she* -> U # ^ 

=50: 1 ) -CfcHU.lBElTte* (269mg, 56%) 
St*,: 142-143*0. 

•H-NMR (CDCI3 ) 8 : 1.82-1.87 (m, 4H) , 2.17-2.24 
(a, 2H) , 2.64-2.71 (m, 2H) , 7.12-7.21 (m, 1 
H) , 7.59 (dd, 1H, J=1.3Hz. 7.7Hz) . 8.31 (dd, 1 

H, J=1.3Hz, 4.2Hz) . 

IR (KBr) A M1 :3190, 2938, 1671, 1578, 1452, 143 

I, 1371, 1158, 1104. 798. 780, 762cm" 1 . 
MS ( FAB : m/z ) : 177 (M + +l) . 

[006 5] [##0J3 1] 

2-^V-2. 3. 4, 5-fh9bPa-lH-t; 
'J H [3, 2-bl T-b'b°y 

5-3f^i/5/-5, 6, 7, 8-fb7t Ho^/U 
y (877mg, 5.4mmol) jK,. ##0J 3 O fc R8!<0*ffiK: 
XWRft&to (209mg, 75%) LTf#£. 
fit*: 155-156°C. 

1 H-NMR (CDCI3 ) 8 : 2.28-2.38 (a, 4H) , 2.99-3.08 
(a, 2H) , 7.15-7.28 (m, 2H) , 8.31-8.37 (m, 1H) . 
IR (KBr) A aax :3178 , 3112 . 3064 , 2938, 1680, 163 
2, 1446, 1383, 1254. 1161, 807, 777, 753, 525cm" 1 . 
[0066] [##013 2] 

2-* jt ry-2. 3, 4. 5-TK7bKD-lH-b' 

u h 12, 3-bi rggy 
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8-^3^ 5 y- 5, 6, 7. 8-fH7hb'n^y'J 
y (5.06g, 16mmol) frt>. ##W 3 0 fflgttoljmiZ 
•C«Eft^* (1.70g, 66%) **fil»*i:Uj|fc. 
Ml* : 142-143°C. 

1 H-NMR (CDC1 3 ) 5 : 2.17-2.48 (m, 4H) , 2.75-2.89 
(t. 2H, J=7.0Hz) , 7.05 (dd, 1H, J=4.8Hz, 7.3H 
z) , 7.54 (d, 1H, J=7.3Hz) , 8.28 (d, 1H, J=4.8H 
z) . 

IR (KBr) A.„ : 3196 , 3142 , 3082 , 2956 . 2908, 168 

0, 1584, 1494, 1449. 1368, 1323, 777cm- 1. 
[0067] [###J3 3] 

2- ^V-2. 3, 4, 5— rh^tKP-lH-g 
'J H [ 3 ■ 4 - b ] 7-eby 
8-^^^27-5, 6, 7, 8-rh7t Ho>f y* 
7 U y ( 1. 35s , 4. 3mmol ) . 3 0 t PHRD 
affifcTWEfc^* (310ns. 45X)-**fi»*i: LT 
»fc. 

MA : 136-137'C. 

'H-NMR (CDC1 3 ) 6 : 2.19-2.40 (m, 4H) , 2.78-2.92 
(m. 2H) , 7.17 (d, 1H, J=4.8Hz) , 8.36 (d, 1H, J= 
4.8Hz) . 8.50 (s, 1H) . 

IR (KBr) A max : 2944 , 2878, 1695, 1593, 1557, 148 
5, 1434, 1413, 1341, 1326, 1293, 1203cnr>. 
[00 68] [##<51J3 4] 

3- T^K-2-^^y-l , 2, 3, 4, 5. 6-^ 
£gb KnU'J h-' [ 2 , 3 - b ] TV'yy 
2-**V-l, 2, 3, 4, 5, 

UK [2. 3-b] rVv-y (269mg, 1.5mmol) 7 
;P:fy»BMT. WkJ-^Vy (3.0ml) £jg»U * 
JtjT£T, N, N, N' , N' -f h7>fUyy75 
y (0.69ml, 4.6mmol, 3.0eq.) hXTfBWthO^j- 
)Wyyy (0.65ml, 4.6mmol, 3.0eq. ) Srflni. -t<7)i 

4oaarc3o«fia«ttfLfc. owe. a?* <58ing. 

2.3mmol, 1.5eq. ) SrjDi, ZUZtotimtttLiZ. 5 

*U 3-3-K-2-^y-l , 2, 3, 4, 5, 
6 -^dfift Knf 'J K [ 2 , 3-b ] TVi<Vk% 
fc. -Sl&«*, 3-3-KMy^f/^A75F 
(6.0ml) fcSlffU T^-thy^A (635mg, 9.8mmo 

1. S.Oeq.) Ztul, m£V2Mfflffilt:. Rfcrnz 
*TT#RLfc«. ?PP*^2*(rC»aj.L*:. *Tl§JI£ 

l . m*mi->- b y ^ A-nats* 

00:1) -CSfSU filWk-^ft (198mg, 60%) Sr* 
IIS : 189-190°C. 

•H-NMR (CDC1 3 ) 5 : 1.98-2.16 (m, 4H) , 2.61-2.78 



(m, 2H) , 3.58-3.66 (m, 1H) , 7.16-7.30 (a, 1 
H) , 7.59 (dd, 1H, J=1.3Hz, 6.4Hz) , 7.65 (m, 1 
H) , 8.35 (dd, 1H, J=1.3Hz. 4.6Hz) . 
IR (KBr) A Bax : 3190 , 3124 , 3088 , 2950 , 28%, 209 
2, 1677, 1575, 1455, 1431, 1395, 1281, 1242. 1224c 
m-i. 

[006 9] [##M3 5] 

3-7vh'-2-^y-2, 3, 4, 5— ^h^tH 
P-lH-b°UF[3, 2-b] 7-b'by 
2 2, 3, 4. 5-rhyt Fn-lH-b 
'JF[3, 2-b] 7-fcffy (200mg, 1.2mmol ) frh. 

mm3 4tmmcoif&^xmiiit^ (228mg, 91 
%) mmm^tixm. 

BUS : 122-123°C. 

1 H-NMR (CDCI3) 8 : 3.05-3.17 (a, 2H) , 3.79-3.99 
(m, 2H) , 4.47-5.55 (m, 1H) , 7.18-7.26 (m, 2 
H) , 8.37-8.40 (m, 1H) . 

IR (KBr) A.„ : 3304 , 3016, 2818 , 2104, 1695, 167 
4, 1449, 1260, 1242cm-'. 
[007 0] [##0113 6] 

3-7y'H-2-^y-2, 3, 4, 5— rh?bh* 
p-lH-b°yK[2, 3-b] 7-tfby 

2- ^y-2, 3, 4, 5-fb7tFn-lH-t" 
'J K [2, 3-b] 7-b'by (501mg, 3.1mmol) frb, 

^wiAtnmn-bmzxmmt^ (442mg, 77 

11^:135-137*0. 

'H-NMR (CDCI3) 5 : 2.25-2.89 (m. 4H) . 3.93-4.03 
(m, 1H) , 7.09 (dd, 1H, J=2.4Hz, 6.8Hz) , 7.58 (d 
d, 1H, J=4.8Hz. 6.8Hz) , 8.38 (d, 1H, J=4.8Hz) . 
IR (KBr) A mai : 3058 , 2962 . 2890 , 2122, 1692, 158 
1, 1452, 1431, 1398, 1320, 1287. 1272, 1248, 804cm 
-l _ 

[007 1] [##W3 7] 

3- T : JY-2-1t*tV-2. 3, 4, 5— rh9hH 
P- 1 H-b°y F [3. 4-b] r-tfby 

2- ^y-2. 3, 4, 5-rh7bKP-lH-b° 
UK [3, 4-b] 7-b'b-y (310mg, 1.9mmol) frh. 
»««3 4fcH«0*ifcfcT«E4l:^« (32mg, 7%) . 

'H-NMR (CDC1 3 ) S : 2.28-2.53 (m, 2H) , 2.62-3.04 
(m, 2H) , 3.86 (dd, 1H, J=7.7Hz, 9.6Hz) , 7.20 
(d, 1H, J=5.1Hz) , 8.36-8.50 (m, 2H) . 
IR (neat) A nax : 3364 , 3220 , 3124 , 3058 , 2932 . 286 
6, 2110, 1692, 1572, 1494, 1464, 1410, 1245cm-'. 
[007 2] [##013 8] 

3- 7^H-2-7f^y- 1 ■ 2. 3, 4, 5, 6-^ 
^r-fb Entry H [2, 3-b] 7VvV- 1 -jHftx 

3-7xh'-2-^y-l, 2, 3, 4. 5, 6--N 
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Jf-tt Haf'J F [2, 3-b] TY'yy (198mg, 0.9 
mmol) TVl^VUHMT, Tb^bKn??^ (10 
ml) toSJSU %.<§TlzX"rh77'i->V7> : t~'JJ±y 
nSF (29.0mg, 90?mol, O.leq. ) , fcMitAO^-^ 
(56.0mg, l.Ommol, 1. leq. ) H X D ; 7'n.«f;l' 
(168mg, l.Ommol, l.leq.) ZMl. %<7>±i<r)^WX' 

mm. m&?i.5mmm*uz. mmz*x%wiL 

Tffl$ L . h U *7 ATl£t*$ 4ffc . riSfM . 

57^- (^*V> : S®X^-;l-=4 : 1 ) TttRU 
SHaft-S* (265mg, 96%) £*M)*h Utflfc. 
: 63-64°C 

iH-NMR (CDC1 3 ) 5 : 1.24 (t, 3H, J=7.0Hz) , 2.04-2. 
32 (m, 4H) , 2.85-3.06 (m, 2H) , 3.21-3.34 (m, 1 
H) , 4.16 (q, 2H, J=7.0Hz) , 4.50-5.07 (m, 2H) , 
7.16-7.30 (m, 1H) , 7.68 (dd, 1H, J=l.lHz. 6.6H 
z) , 8.37 (dd, 1H, J=l.lHz, 6.6Hz) . 
IR (KBr) A mai : 2980 , 2944 , 2104, 1479, 1674, 157 
5, 1437, 1398. 1248, 1200cm" 1 . . 
[00 7 3] [mM3 9]' 

3-T : J]j-2-**V-2, 3, 4, 5-rh-7tb' 
n-lH-b°')K \3. 2-bl T-e't°y-l-^x 

3-T^'H-2-^y-2, 3, 4, 5— fb^bK 
n-lH-f'J H [3, 2-b] Tt'fy (200mg, 1.2 
mmol ) , ##M 3 8 1 laJ^^a^-CSIB^^ 

(242mg, 85%) £$1t£?l»lli: LT#£. 
iH-NMR (CDC1 3 ) d : \.ZI (t, 3H, J=7.0Hz) , 2.41-2. 
62 (m, 2H) , 2.84-3.12 (m, 2H) , 3.35-3.84 (m, 1 
H) , 4.21 (q, 2H, J=7.0Hz) , 4.48-4.80 (m, 2H) , 
7.18-7.33 (m, 1H) , 7.47 (dd, 1H, J=0.9Hz, 7.5H 
z) , 8.41 (dd, 1H, J=0.9Hz, 4.2Hz) . 
IR (neat) A aax : 2980 , 2110, 1746, 1683, 1584, 145 
2, 1392, 1281, 1254, 1233, 1206, 750cm" 1 . 

[00 74] [##044 0] 

3-7*^-2-^7-2. 3, 4, 5-fh7bb' 

a — 1 H- t°'J f r 2 , 3-bl 7N£by- 1 -BEfigx 

3-Ti/H-2-^y-2, 3, 4, 5-fl5bH 
P-! H-f'J H [2, 3-b] r-b'f y (442mg, 2.2 
mmol ) 3&>fe . ##0J 3 8 i: mm<OHmzxmiHt-£V» 
(597mg, 95%) 

•H-NMR {CDCI3 ) d : 1.25 (t, 3H, J=7.3Hz) , 2.39-2. 

79 (m, 3H) , 3-11-3.39 (m, 1H) , 3.82 (dd, 1H, J= 

7.5Hz, 10.3Hz) , 4.12 (q, 2H, J=7.3Hz) , 4.48-4.80 
(m, 2H) , 7.12 (dd, 1H, J=4.8Hz, 7.3Hz) , 7.54 
(d, 1H, J=7.3Hz) , 8.41 (d, 1H. J=4.8Hz) . 

IR (neat) A oai : 2956 , 2110, 1746. 1683, 1581, 143 

7, 1395, 1254, 1206cm" 1 . 



[007 5] [##W4 1] 

3-y^K-2-3h 3 ry-2. 3, 4, 5-f h7bK 
0 -lH-b°UK T3, 4-bl T4fb°y- 1 -Sltx 

3-Tv'H-2-7r^y-2, 3, 4, 5-f h^bK 
o-lH-b'J H [3, 4-b] 7^'by (32.0mg, 0. 

i6mmoi ) , ###y 3 8 b mmconm^xmnit^ 
(32mg, 85%) zmmmmt ixm. 

^-NMR (CDCI3) d : 1.26 (t. 3H, J=7.0Hz) , 2.28-2. 
80 (m, 2H) , 2.84-3.12 (m, 1H) , 3.50-3.80 (m, 2 

H) , 4.12 (q, 2H, J=7.0Hz) , 4.46-4.96 (m, 2H) , 
7.20 (d, 1H, J=3.6Hz) , 8.41-8.45 (m, 2H) . 

IR (neat) A ttax : 2980, 2110, 1746, 1683, 1494, 143 
1, 1377, 1353, 1257, 1209, 1023cm" 1 . 
[007 6] [##W4 2] 

3-r$y-2-^y-i. 2 . 3. 4, 5, e-^ 
jetb Fot°'J h T2, 3-bl ry'yy-i-PK 
x^-;kx^.r;l^ 

3-7i/Y-2-X* y- 1 . 2, 3, 4, 5, 6-^ 

jf-tt Hotru h [2, 3-b] ry*vy- i-Bi8x 

f-Zl/XXf/l- (265mg, 0.87mmol) S:X^/-;1- (10m 

I) £i§fi?U lOMUW J»/#X (27mg) SrjDX, 

«, MET*S$£S*U mHt£m (226mg, 93 
%) £tSfe?fM#$«i: LXWz. 
iH-NMR (CDC1 3 ) 5" : 1.24 (t, 3H, J=7.0Hz) ,1.76-2.2 
4 (m, 2H), , 2.82-3.19 (m, 4H) , 4.04-4.27 (m, 3 
H) , 4.47-4.83 (m, 2H) .7.16-7.26 (m, 1H) ,7.64 (d 
d, 1H, J=1.8Hz, 7.3Hz) ,8.37 (dd, 1H, J=1.8Hz, 4.6 
Hz) . 

IR (neat) A Bax : 3359, 2986 , 2938, 1749, 1668, 144 
0, 1197, 750cm" 1 . 
' [0 07 7] [##014 3] 
3-TS7-2-^y-2. 3. 4, 5-f h^bP 
n-lH-UUb*r3. 2-bl T4fb°y-1-@^KX 

3-7 i JV-2-**V-2. 3, 4, 5-xh^bK 

o-iH-b'jF [3, 2-b] r-fe'ty- i-a®x 

-f-zlxx-f/l' (240mg, 0.83mmol) ##W4 2 i: 
|3l«^atTSia-fl:^ (202mg, 92%) 

iH-NMR (CDCI3) $ : 1-27 (t, 3H. J=7.0Hz) , 1.93-2. 
09 (m, 2H) , 2.52-3.01 (m. 2H) , 3.34-3.48 (m, 1 
H) , 4.21 (q, 2H, J=7.0Hz) , 4.50-4.54 (m, 2H) , 
7.17-7.30 (m, 1H) , 7.34 (d, 1H, J=8.8Hz) , 8.39 
(d, 1H, J=4.4Hz) . 

IR (neat) A. ai : 3376, 2980 . 2938. 1746, 1674, 158 
1, 1452, 1416, 1398, 1356, 1200, 1020, 744cm" 1 . 
MS (FAB : m/z) : 264 (M + +l) . 
[0 0 7 8] [###]4 4] 
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3-757-2-^*7-2. 3. 4, 5-r-hyt.Y 
D-lH-b°'J F [2. 3-b] 7-fc't°y-l-gEip: 

'3-7xK-2-^V-2, 3, 4, 5-rbyt¥ 
n-lH-f'JF[2, 3-b] T-tffy-l-g^Kx 
f-^X^r^ (597mg, 2.1mmol ) frb. ###J4 2 i|3] 
«^at=T^I2^ft (573mg, 100%) £*fe?jiltt$J 

«fc ixntz. 

iH-NMR (CDC1 3 ) 5 : 1.24 (t, 3H. J=7.3Hz) , 2.04-2. 
09 (in, 1H) , 2.52-2.66 (m. 2H) , 3.17-3.44 (m, 2 
H) , 4.12 (q, 2H, J=7.3Hz) , 4.50-4.54 (m, 2H) , 
7.10 (d, 1H, J=7.3Hz) , 7.56 (dd, 1H, J=4.8Hz, 7.3 
Hz) . 8.32 (d, 1H, J=4.8Hz) . 
IR (neat) A aax : 3376 . 2944, 1746, 1677, 1581, 144 
0, 1359, 1203 , 750cr 1. 
[00 79] [##{?IJ4 5] 

3-T$y-2-^^-y-2. 3, 4, 5-fh7bh' 
n— 1 H-b'J F [ 3 , 4-b] 7-<f b° y- 1 -jfcjp: 

3- 7^'h"-2-^y-2, 3, 4, 5-Thyh¥ 
n-lH-K'JF [3, 4-b] T-b'by-l-PKx 
J-IVX-XtiI (32.0mg, O.llmmol) frh. ##CT4 2i: 

mmmmzxmm&m <i9mg, 65%) zmx&mt 

Mb LX'&tz, 

iH-NMR (CDCI3) & : 1.24-1.29 (t, 3H, J=7.3Hz) , 2. 
00-2.67 (m, 3H) , 3.33-3.41 (m, 2H) , 4.12-4.25 

(q, 2H, J=7.3Hz) , 4.51-4.71 (i, 2H) , 7.19-7.21 

(m, 1H) . 8.42-8.46 (m, 2H) . 
IR (neat) X aax : 3376 , 2938, 1746, 1674, 1596, 149 
4, 1428, 1377, 1356, 1284. 1197, 1020, 729cm-'. 

[0 080] [##(5IJ4 6] 

(2S) -2-757-3- ( 3--hPb°Uvy-2 

?\mit1-W72± (336mg, 8.4mmol, 2.1eq. ) £^7> f- 
)V*)VL>7z.Y (5.0ml) ORSIU *.<$t,ZXL-*/Z 
if A yxf/kxxf yHSi^S (928mg, 5.0mmol) £i0 
i.. -e^*SO^f30^W¥Uc. fEWt, 2-? 
QQ-3--l-nb l Jxy (761mg, 4.8mmol, 1.2eq. ) 
. $ fcfc 1 ttBHJtff Lfc. ke>m^*-c« U: 

«l mm^Mzxminuz. wmzm*&t&*xik 

4- (7nD*^A:^^/-;l/=100 : 1) T'»S? 
Lffifflte* (1.298, 95%) HHMiWHMte ITT* 

ft. 

'H-NMR (CDC1 3 ) 5 : 1.29 (t, 3H, J=7.3Hz) , 2.92 
(d, 2H, J=6.4Hz) , 3.30-3.92 (m,3H) , 4.22 (q, 2 

H, J=7.3Hz) , 7.20 (dd, 1H, J=4.4Hz, 8.4Hz) , 8.49 
(d, 1H, J=8.4Hz) , 8.68 (d, 1H, J=4.4Hz) . 

IR (neat) A.„ : 3388 , 2980, 1734, 1677, 1584, 155 



7, 1515, 1398, 1338. 1188 , 744cm-'. 
(a]„=16.3° (c=0.24, CHC1 3 ) . 
[0 08 1] [##0J4 7] 

(2S) - 2-tert-rf^y^M-;irSy- 

3- (3--hOb''Jyy-2-^lf^) TOb'^y 

Kif/ixxf;l/ 

(2S) -2-757-3- (3--bv\^U : Jy-2 
-A)Vtt) rD^yiXf/HXf^ (1.22g, 4.5 
mmol) £i>'7oa7 7y (10ml) KiSJBU #?frTfc"C 
h';xf-;l/75y (0.75ml, 5.4mmol, 1.2eq.) fcjtf 
Zliy-te rt-T^/M 1.24ml, 5.4mmol, 1.2e 
q.) £in;i, *»*4«aWTC4iWBHB ! PLfc. RJEiR 

Lit. W««Sr«l*Se»^hU^AT««$*, » 

^97 4- : *»Xf-/P=3 : 1 ) tUM 

tSIS^tt (1.30g, 78%) «r*tfB»*i: LTftfc. 
IbS : 102-104T:. 

1 H-NMR (CDCI3) 8 : 1.30 (t, 3H, J=7.2Hz) , 1.41 
(s, 9H) , 3.41-3.80 (m,2H) , 4.20 (q, 2H, J=7.2H 

z) , 4.64 (m, 1H) , 5.39 (d, 1H. J=6.6Hz) , 7.22 
(dd, 1H, J=4.4Hz, 8.1Hz) . 8.50 (d, 1H, J=8.1H 

z) , 8.67 (d, 1H, J=4.4Hz) . 

IR (KBr) A oai : 3358 . 2986, 1725, 1680, 1584, 152 

4, 1341, 1299, 1254, 1167, 744, 648cm" ». 

(a] D =45.ff (c=0.12, CHCI3) . 
[0 0 82] [###14 8] 

(3S) - 3-tert-yh#y^M-;17;y- 

4- ^V-2, 3, 4, 5-f hnh'D-1. 5- 
b'y F [2, 3-b] f-7Hfb°y 

(2S) - 2-te r t-7'h^r^;l-*'-;P757- 
3- (3-xbDf'Jy>-2-^^) 7u\ZitV 
8xf;lXAf/I- (929mg, 2.5mmol) £7?7-/l- (3. 

omi ) \zm& i , m$Tizx 2 N*mti- f y 

m ( 2. 5mi ) i ml , Mia-ci . as ramf u; . *H»Tfc 

T. 5 U^A*jSKR-C+ft (pH3) U 7 

on^A-ClOEIttaj Lft. -*tl0£*l*«itf- b V *7 
A"Ctt«3tf. r»*«ET«««Jrff*Lfc. owe. 
SSS:7 77-;P (5.0ml) fcifflBU iHfcfi& (45.0m 

g, 5% w /w) fcjn*, *^#h^t, *e. m&x\m 

WXfflLt:. *y4 VWMk. ®ETWm%i;Ltz. 
«wc, ^SSr^7an77y (6.0ml) fcJ&JKU * 
tiiTlZX 1 -xf-;l^- 3 - ( 3 - ^'7^P7 5 77°ob' 
)V) *>VX ; J4 5 h'ffilttt (575mg, 3.0mmol, 1.2eq. ) 

ma*.. *n**<wuK29mmvt:. sum** 

7nn*?yx%iffiltd£. 10%7xy|g7fQg?l, ttfD 

mtfcmi- h v v^fcmm&zvmt&t&kx'imi 
*^s^*i*gsKy f y Fmm 

7"77-f- (^^y : ii#x^3 : 1-2 : 1 ) T 
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mMbWSUt&fo (55mg, 7%) SrSffeT^7rX« 

'H-NMR (CDCI3) 8 : 1.41 (s, 9H) , 3.60-3.81 (m,2 
H) , 3.88 (m, 1H) , 4.55 (br, 1H) , 6.90 (d, 1H, J 
=2.4Hz) . 6.91 (d, 1H, J=3.5Hz) , 7.94 (dd, 1H, J= 
2.4Hz, 3.5Hz) . 

IR (KBr) A m a , : 3376 , 3256 , 2974, 1692, 1512, 143 
4, 1368, 1275, 1248, 1161, 1131cm- ' . 
(a) D = -67.4' (c=0.54, CHC1 3 ) . 
[0 0 83] [##W4 9] 

(3S) -3-t e r t -7F*y#;M?x/W75 7- 
4-* j f7-2. 3, 4. 5-fb7bHD-l. 5- 
t U F f 2 ■ 3 - b 1 ^-T-fe'ty- 5 -gfcggxf-^xx 
f)V 

(3S) -3-t e r t -7 F^io^*-/l/7*$ 7- 
4-3f d fV-2, 3, 4, 5-fh7tb'n-l, 5- 
tU F [2, 3-b] f-7-fe'ty (60.0mg, 0.20mmol) 
fc^f-Zi^/WATS F (3.0ml) fcJSJBU *&T£ 
•C*3Hfl:7^hU , 7A (lO.Oig. 0.24mnol, 1.2eq.) SrJlD 

SfiSgx^l/ (29.071, 0.26mmol, 1.2eq. ) SrjD^., 

t 1 mmmiti. mm^xmiiti^.wm^ 

y : »«x*^= 3:1) TitS^gM-S* (32mg, 

42%) tSMSiWttWkt-CWfc. 

iH-NMR (CDCI3) * : 1.31 (t. 3H, J=7.3Hz) , 1.40 
(s, 9H) , 3.62-4.00 (m,2H) , 4.02 (d, 1H, J=17.1H 

z) , 4.25 (q, 2H, J=7.3Hz) , 4.53 (m, 1H) , 4.80 
(d, 1H, J=17.1Hz) , 5.51 (d, 1H, J=6.8Hz) , 7.34 
(d, 1H, J=8.5Hz) , 7.64 (d, 1H, J=8.5Hz) . 

IR (neat) A max : 3430 . 3364 , 2980. 1743, 1686, 149 

7, 1434, 1395, 1303, 1161, 729cm-'. 

(or] D = -147 (c=0.31, CHCI3) . 
[0 084] [###]5 0] 

( 2S ) -2-t e rt-7hJry^-^7$y- 
3_ (3--hnt°'J> > >-2--'f;M-5-y) 7nt^ 

>W 

TK^-ftT-h'J^A (4.20g, HOmmol. 2.1eq. ) 
f-)VfclVJ±7i. F (20ml) IZBMI. ftQvTteX N - 1 
e r t-7>^v^^*-^-L— trUy (10.3g, 50 
mmol) CDisXi-fr-fctl-kTS. F?M (20ml) £?8TU 
^SiO^t^tfHBHSifPU:. **>SL 2-7 00 
-3--hDf>Jy> (9.51g, 60mmol, 1.2eq.) <T>v 

vmm (20mi) fcaru s^c3« 

»Lfi, *«£6NigK£i^WCpH7i:U 
$ £10% 7 x y KtKvMT'pH 4 1 U:f&, StKx^/u 



Mlit&m (11.3g, 70%) LTflfc. 
'H-NMR (CDCI3) 8 : 1.45 (s, 9H) , 4.08 (m.lH) , 4. 
65-4.98 (m, 2H) , 7.08 (dd, 1H, J=4.8Hz, 7.9Hz) , 
8.25 (d, 1H, J=7.9Hz) , 8.37 (d, 1H, J=4.8Hz) . 
IR (neat) A nax : 3328 , 2974, 1716, 1650. 1605, 153 
0, 1440, 1350, 1248, 1161cm-'. 
[0 08 5] [##015 1 ] 

(3S) -3-tert-7^y^f-;17;;- 
4-^7-2. 3, 4, 5-fh7bb'Q-l. 5- 

t'JF T2, 3-bl *jr£gty 

<2S) - 2-tert-7hJfy*;Wf-;17i;- 
3 _ (3--|,of'Jy7-2-^lWy) rot* 
7® (11. 3g, 35mmol) £7 77-/1- (35ml) 
U Kffcfi& (565mg, 5%w/w) SrJPx., *3t»B5l 
T, »E.-'a»T22.5«MIHWLfc. FiFi&fJL 
*ET»**«*bfc. »vt. «a£i/'7oo7 77 

(50ml ) fcjffl*U jfciTFfcT 1 -Xf-*- 3 - ( 3- 
^7f-^7$77°at7k) */HKs/>f 5 (6.71 
g, 35mmol, l.Oeq. ) fcln*, -e^t t C0SJ^t'2B#S 
8B¥U:. RB«*^^on^^yT«RLfcfl. 10% 

^7i?DVh/77-(- (^nnt^A : 777 
-;U=200 : 1-5 : 1 ) •CflfKLSEfc^fc (3.31 

g, 43%) MtfeirtllMMli: l/t*fc. 

iH-NMR (CDCI3) 5 : 1.39 (s. 9H) , 4.42-4.88 (m,3 
H) , 6.17 (br, 1H) , 6.93 (d, 1H, J=5.0Hz) . 7.81 
(d, 1H, J=2.0Hz) , 8.47 (dd, 1H, J=2.0Hz, 5.0H 
z) , 8.82 (br, 1H) . 

IR(neat) A max : 3328, 1974, 1689, 1521, 1461, 143 
4, 1368, 1245, 1161, 1113, 1056, 756cm"'. 
[a]„=ll.Z (c=0.29, CHCI3) . 
[0 086] [##W5 2] 

( 3S) - 3-t e rt-/^y^-/l-75/- 
4-7^7-2, 3, 4. 5-t r-7t Fp- 1 ■ 5- 
t'J F r 2 , 3 - b 1 *jH>jg t y- 5 -gfcjgx^l/X 

x±>k 

(3S) -3-t e r t-7F^^^;W-t"-;WT57- 
4-*^7-2, 3, 4, 5-rF7bFo-l, 5- 
t'J F [2, 3-b] jJ-^Mf-tfty (HOmg, 0.50imno 
1) £f b7tFD77V (3.0ml) fcjgJBU *#TC 
t f t- 7 7f /l^7 yt -7i* 7o 5 F (13.0mg, 50?mo 
1, O.lOeq.) fcJct^&fbfry^A (40.0mg, 0.6mmo 
1, 1.2eq.) *Jn A, ^WiiWfilTCaiHSHWfb 
fc. 7*D*i*&X^ (67.071, 0.60mmol, 1. 

2eq. ) ZMl. Zbtz3QfflBiffll*:. RJBiR**?* 
RLfcflL iHfcx^CftajUfc. 
T®U F 'J iJ&X&®Zitfc, rr&m 
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7 7 A - ( 9 on*/UA : * -9 7-/1-100 : 1 ) TflWR 
LfK£$J (84mg, 46%) fcatfeT*/!-? rXtftfi 

1 H-NMR (CDC1 3 ) 5 : 1.28 (t, 3H, J=7.9Hz) , 1.43 
(s, 9H) . 3.79-4.33 (m,5H) , 4.60-4.90 (m. 2H) , 

6.88 (m, 1H) , 7.83 (m, 1H) . 

IR (KBr) A Ba , : 3358 . 2980. 1749, 1716, 1677, 152 

4, 1460, 1392, 1371, 1248, 1197. 1161, 1023cm- 1 . 

(a) D =26.0" (c=0.75, CHC1 3 ) . 
[0 0 87] [gfettMl] 

(3S)-2-r(2S)-2-((2S) -2-T-te 

fyu?-* - y-3-7x -iv-yu bvur 5 7 ) 

-l-sTfryyobVH -1. 2, 3, 4— rh^bH 

( 2 s ) - 2 - ( ( 2 s ) - 2 -r-fef-JH-*- 1 -* 
^y-3-7i-/prnb°;PT$y) rot^yi (51 

7mg, 1.8mmol) Jy^DD^^y (5.0ml) fcfljfSPU 
*^T(IT (3S) -1, 2, 3, 4-fh7tKn>f 

fi)V#>m* f-zi-xT. f«(B ( 33 

5mg, 1.8n»l, l.Oeq. ) , MJXf-rt/7" 57 (0.24ml, 
l.Smmol, l.Oeq.) „ 3 -t Hodf-v— 4 -:**y- 
3. 4-ytFn-l, 2, 3 -KWh V7i/> (34 
3mg, 2.1mmol, 1.2eq. ) tiXtf 1-Xf-/1— 3- (3- 
^^T5y7*nb*;W) ^/l^Ki^f 5 KtSg^g (403m 
g, 2.1mmol, 1.2eq.) ^JPZ, SST 6 B$IBHiBf Lfc. 

nox^ yT*RUfcft, 10%^x>^7k 

•?h?77A- C^Ws : »Kxf-;P= 1:1) "CK! 
«U fHHfc£*l (509mg, 62%) £Hfe7t^7r7. 

1 H-NMR (CDC1 3 ) d : 1.38 (d, 3H, J=6.8Hz) , 2.32 
(s, 3H) , 3.00-3.26 (in. 4H) , 3.61 (s, 3H) , 4.23 
(dd, 1H. J=7.5Hz, 7.7Hz) . 4.67-4.79 (m, 2H) , 4. 

87 (q, 1H, J=6.8Hz) , 5.33 (dd, 1H, J=4.8Hz, 5.5H 

z) , 6.95-7.18 (m, 10H) . 

IR (KBr) A fflai : 3310, 2980, 1743. 1692, 1644, 150 
0, 1452, 1431, 1356, 1200, 1176, 1131, 1110, 744. 
6%, 630cm" 1 . 

[«) D = -38.0° (c=0.13, CHCI3) . 
[0 0 88] [£itffl2] 

(3S) - 2- [ (2S) - 2- ( (2S) - 2-7-b 
-^^y-3-7x-^7 1 Pt^75 7 ) 
-l-^y-3-7x-^7nW] -1, 2, 3. 
4-fh?b Ko>f y *J V y- 3 -aflo-tfyjfcx?-^ 

(2S)-2-((2S) - 2-7-bf-/H-?J-- 1 

* y - 3 - 7 x -;P7° o bvpr s j ) - 3 - 7 x -/kr 



□ t^>l (727mg, 1.7mnol ) & XX/ ( 3 S ) - 1 , 

2, 3, 4-rh5b Fn4 v^^yy-a-a/nKf 

ItXf-^XAf/WBRtS (354mg, 2.0mmol, 1.2eq.) 

fcH*o:«fcfcJ:»K WEMC^tt (341mg, 3 
1%) ^Hk&T^yrxmmttxnt:. 
1 H-NMR (CDCI3) 5- :2.24 (s, 3H) , 2.91-3.35 (m. 6 
H) , 3.61 (s, 3H) , 4.08-4.40 (m, 2H) , 4.53-4.80 
(a, 2H) , 5.27 (m, 1H) , 6.81 (br, 1H) , 7.12-7.2 
6 (m, 14H) . 

IR (KBr) A. al : 3304, 3028, 1743, 1689, 1647, 149 
7, 1437, 1200, 1110, 744, 630cm" 1 . 
(«] D = -49.5° (c=0.11, CHCI3) . 

[0089] imam 31 

( 3 S ) - 2- [ ( 2 S ) - 2- ( ( 2 S ) - 2 -T-b 
±jk±±Z l-^V-3-71 x;P7P bV^T 5 7 ) 
-3-^^-l-^^y7'^1 -1, 2, 3, 4- 
r h 2 1 F p j V fE I V > ~ 3 - l))V#ymx ±AX7 

rzk 

(2S)-2-((2S) -2-r-bf-Zl-^-l-^ 
dfy-3-7x-^7nbVPT57) -3-7f-/HSK 
(335mg, l.lmmol) fcJ;l>'(3S) -1, 2, 3, 4- 

Th7bKo-fydfyjy-3 - tf/Pstfyig;* f/n^ 

x/WgRtg (186mg, l.lmmol, l.Oeq. ) j&^HMsWli: 
Utt^a^J; 0 . fM£!fe (65mg, 21%) JSfei 

1 H-NMR (CDCI3 ) d : 0.89 (d, 3H, J=6.8Hz) , 1.02 
(d, 3H. J=6.6Hz) , 2.09 (m, 1H) , 2.32 (s, 3H) , 
2.95-3.26 (m, 3H) , 3.39 (m, 1H) , 3.46 (s, 3H) , 
4.22 (m, 1H) , 4.72-4.95 (m, 2H) , 5.04 (m, 1H) , 
5.30 (m, 1H) , 6.67 (br, 1H) , 7.11-7.21 (m, 9H) . 
IR (neat) A. ai : 3280 , 2962, 1743, 1689, 1641, 143 
7, 1200, 750, 702, 630cm" 1 . 
[a] D = -37.5° (c=0.10. CHC1 3 ) . 

[0 09 0] imtwMi 

(3S)-2-[2-((2S) -2-Tb^^- 

1 y - 3 - 7 x -/l 7'P bVl-7 5 7) -1-** 
yxf-;l/]-l, 2, 3, 4-fh7bKo-f 
y- 3 -ft)ii£yffl.* ±]i^x±Jk 

( (2S) -2-7b^H-*-l-3-*y-3-7x 
x/17'c?bVL-7$y ) (259mg, 0.92mmol) fcitf 

(3S)-1, 2, 3, 4-rh7b r-'o-f ydr7"jy 
-3-#/l/*yig7fyWXXr/M&i$£ (230mg, 1.0mm 

01 , l.ieq. ) »t&mmi tmmnumizx o . fue-ft 

^ (97mg, 23%) &m&r*/U7TAtftombLXn 

fc. 

■H-NMR (CDCI3) 5- :2.33 (s. 3H) , 2.85-3.52 (m. 4 
H) , 3.61 (s, 3H) , 4.17 (d, 2H, J=7.3Hz) , 4.33 
(dd, 1H, J=7.0Hz, 8.1Hz) . 4.41-4.93 (m, 2H) . 5. 
41 (m. 1H) , 7.02-7.32 (a, 10H) . 
IR (KBr) A mai : 3370 , 2950, 1743, 1689, 1653, 150 
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0, 1431, 1356, 1200, 1110 , 747 , 630cr>. 
(a] D = -30.9 a (c=0.12, CHC1 3 ) . 
[009 1] [SUM* 5] 

(3S)-2-r(2S)-2-((2S) - 3-7* 
- 1 -^yrnhVW] - 1 . 2, 3, 4— rb7tH 

n4 v^y 'J y- 3 zM^M>MA±Jk^ZdJk 

( (2S) - 2- ( (2S) -3-T-kf-/H-*-2- 
^y^/l— 1 -^-JrVT'Ot^) Tot'^yi! (154m 
g, 0.50maol) fc«fct/ ( 3S) - 1 , 2, 3, 4~rb 

5tFn^ y^y 'j y- 3 -^M^i^f^xxf ;w 

(85.0mg, 0.55m»l, l.leq.) frhgMftl fcH 

«w>*ft*cj:9. TOt^i (io2mg, 33%) mm& 

iH-NMR (CDCI3) 5 : 1.41 (d, 3H, J=6.8Hz) , 2.32 
(s, 3H) , 2.83-3.33 (m, 7H) , 3.62 (s, 3H) , 4.66 

-5.21 (a, 3H) , 5.33 (t, 1H. J=5.5Hz) , 6.36-6.67 
(m, 1H) , 7.10-7.31 (m, 9H) . 

IR (neat) A mai : 3310 , 3058 . 2926, 1749, 1629, 153 

0, 1500, 1440, 1197, 1134, 1110, 750, 627cm" 1 . 

(a) D = -22.2° (c=0.57, CHC1 S ) . 

[0092] mmmei 

(3S) - 2- T (2S)-2-( (2S) -2-7-b 

y ) - i -^yrpbvn - 1 , 2, 3, 4-fb? 
b Ho>f yjvu >-- 3-yj;^>^f-;i-xxT^ 

( 2 S ) - 2 - ( ( 2 S ) - 2 -T-fef-iH-*- 3 

y^*;H-;t- 1 -aMrvrn bvi/7$y ) rnwyi 

(922mg, 2.7mmol , l,5eq. ) 13 <ktf ( 3 S ) - 1 , 2 , 

3, 4— fb7t Ko^y^-y \)v-3>-iifc-KvW* 

j-)lXXTJVtM L m& (410mg, 1.8mmol) A>^Sfefflli: 
FWWtfTiSfc J: 0 , iBMfc&W (366mg, 40%) SrSSfe 

'H-NMR (CDC1 3 ) d : 1.42 (d, 3H, J=6.8Hz) , 2.30' 
(s, 3H) , 2.68 (dd, 1H, J=6.2Hz, 14.1Hz) , 2.85 
(dd. 1H. J=8.6Hz, 14.1Hz) , 3.53-3.81 (m. 2H) , 
3.64 (s, 3H) , 3.81 (s, 2H) , 4.12 (m, 1H) , 4.70- 
5.09 (m, 3H) , 5.38 (m, 1H) , 6.96-7.26 (m, 10H) . 
IR (neat) A mai : 3310 . 2956, 1743, 1692. 1644, 150 
0, 1452, 1434, 1203, 1179, 1131, 753, 702, 627c 
r 1 . 

[0 0 9 3] [3SN5W7] 

(2S)-2-f(2S)-2-((2S) -2-T-fe 

±zk±£z 1 -^• j ry-3-7x-;wrobvi'TS y ) 
- 1 - ^yrobvi-] ±y\g) y- 2 -*fr#y&* 

( 2 s ) - 2 - ( ( 2 s ) - 2 -r-tfyw-*- 1 -# 
* y - 3 - 7 x -jvmviuT s. y ) 7ot*yi8 (17 

7mg, 0.60mmol) fcitf (2S) --4" y K 'J y- 2~# 
(117mg, 0.66mmol, l.leq.) 



^HSfeffl l kHtto^ffiti 0 , WBflteW (81mg, 
31%) £*fe?i#%flfcLTft*:. 
iH-NMR (CDC1 3 ) 8 : 1.42 (d. 3H, J=6.6Hz) , 2.34 
<s, 3H) , 2.94-3.46 (m, 2H) , 3.68 (s, 3H) , 4.18 
-4.34 (m, 2H) , 4.56 (m, 1H) . 5.04 (m, 1H) , 7.22 
-7.62 (m, 10H) . 

IR (neat) A„ ai : 3274, 2944, 1749, 1689, 1482, 145 
2, 1413, 1203, 750cm" 1 . 
(«) D = -145' (c=0.10, CHCI3 ) . 
[0 0 94] [HSHJI8] 

(3S)-2-r(2S)-2-((2S)-2 -7* 

±/k±*z i-^v-3-7x^;prob°^7$y ) 

- 1 -:fr=fry7°PbVH -7--NP- 1 , 2, 3, 4 

-f h g b kpW yjf yjy-3 -^/i^yS^f/ix 

(2S) -2- ( (2S) -2-7-b^f-^-l-^ 
df V - 3 - 7 x -/U7* P bVl-7 5 7 ) 7*P b^yjg ( 28 
4mg, 0.96mmol, 1.2eq. ) fcit/ (3S) -7-^hP 
-1, 2, 3, 4-rh7b>*P-f 'V*S*jy-3-*l 
)Vi^y^i-)VX.XT)V (189mg, 0.80mmol ) ipt>%M 

mi tmrnvumzx o , usomg, 37%) 

£*fe7^7r;M#$)ltfc LTWfc. 

iH-NMR (CDCI3) 5 : 1.39 (d, 3H, J=6.6Hz) , 2.33 
(s, 3H) , 3.00-3.41 (m, 4H) , 3.62 (s, 3H) , 4.23 
(m, 1H) , 4.78-5.06 (m, 3H) , 5.51 (m, 1H) , 6.81 

-7.48 (m, 7H) , 8.04 (s, 1H) , 8.08 (d, 1H, J=7.7H 

z) . 

IR (KBr) A max : 3310 , 2950, 1743, 1692, 1647, 152 
7, 1452, 1350, 1203, 1176. 1128, 741, 699, 630c 
r 1 . 

[«] D =17.y (c=0.11, CHC1 3 ) . 
[0 09 5] [IW0I9] 

(3S)-2-r(2S)-2-((2S)-2 -7-fe 
±Zk±£z l-^#y-3-7x-;W7°Pb°;l/7Sy) 

-l-^yrpbvi^i -7-7$y-i, 2, 3, 4 
— fb^t yu4 y^/uy-3-an^ya.x-f^x 

(2S) - 2- ( (2S) -2-7-fe^^-l-^ 

dfy- 3-7x-;U7°p tvu7$y) 7'Ptr^-yit (10 

6mg, 0.36mmol, 1.2eq. ) ( 3 S ) -7-7$y 

-1, 2, 3, 4-f h5tHD4 ydfV U y-3-# 
;l/4-'yKy f/lXXf/l' (62.0mg. 0.30mmol ) frhWi. 

mi mn<rynmz£*) . ffiBfc^Hi usw, 32%) * 

*!fe7^7 77.#W§ti: LTttfc. 

iH-NMR (CDCI3) 5 : 1.34 (d, 3H, J=7.0Hz) , 2.33 
(s, 3H) , 2.86-3.52 (a, 6H) , 3.65 (s, 3H) . 4.22 
(a, 1H) , 4.50 (a. 1H) , 5.02-5.23 (a. 3H) , 6.54 
(d, 1H, J=7.0Hz) , 7.15 (s, 5H) , 7.49 (d, 1H, J= 

8.0Hz) , 7.58 (d, 1H, J=8.0Hz) , 8.36 (s, 1H) . 

IR (KBr) Amax: 3310 , 3016, 1743, 1695, 1512, 144 
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9, 1419, 1212, 750, 666cm- 1 . 
(«) D = -27.9* (c=0.44, CHC1 3 ) . 

[0096] [mtmioi 

(3S)-2-r(2S)-2-((2S) -2-T-fe 
*)V*it- l-^y-3-7x - )Vy'u XZiVT 5 7 ) 
-l-^y7°obVP] -7- (t°n-^- 1 ->f;U) 
-1, 2. 3, 4-fh?b FP^V^y'J>— 3-t 

(2S)-2-((2S)-2 -THsf-A^-*- 1 -* 

*7-3-7xx;i/rnbVWT$y) rnf^-yi (8 

9.0mg, 0.30mmol, 1.2eq. ) &£tf (3S) -7 - (f 

0- ;P-l-^^) -1, 2, 3, 4-fh7tFo^ 
y^fy'jy- 3 ygi* f-/px*-r/nns&ifi 
(82.0«g, 0.25mmol) *»i?>3Qtffl|l fcR«tfD^TffiCJ: 

SIE-fb-^J (55mg, 42%) SJlfirt^rXftft 

'H-NMR (CDC1 3 ) $ : 1.39 (d, 3H, J=6.8Hz) , 2.32 
(s, 3H) , 3.00-3.32 (■, 4H) . 3.63 (s, 3H) , 4.24 
(m, 1H) , 4.72-5.04 (m, 3H) , 5.41 (m, 1H) , 6.34 
(n, 2H) , 7.05 (m, 2H) , 7.17-7.26 (m, 8H) . 

IR (KBr) A a „ : 3310 , 3004, 1743, 1692, 1647, 151 

5. 1452, 1338, 1203, 750cm" '. 

(a) D =12.7* (c=0.54, CHC1 3 ) . 

[0097] immi 1] 

3- [ (2S) -2- ( (2S) -2-T-tl-)l**- 

1- ^y-3-7x^rpW7§/) -1-** 

yyobVl-] -1 , 2, 3, 4-fh7bKn-l,'3 
-<yV [b] jr^+n/V-l-ijiVif-vWLt^i-X 

( 2 S ) - 2 - ( ( 2 S ) - 2 -T-fef-zH-*- 1 -* 

df y - 3 - 7 x -;i-7° o f^r 5 j ) t* o tfjj-yK ( 19 

2mg, 0.65mmol) fcitKl , 2, 3, 4-fh7hHD 

-1,3 -OV [ b ] i/y- 2 -xjutfy&x 

f/l/XXf/l- (194mg, O.85mmol. 1.3eq. ) fr^HfifeCT 
1 fcHUKO^rffitiO, SiEfc^fc (106mg, 35%) Sr 

1 H-NMR (CDC1 3 ) S : 1.28 (d, 3H, J=6.8Hz) , 2.31 

(s, 3H) . 2.89-3.37 (m, 2H) . 3.71 (s, 3H) , 4.03 
-4.74 (a. 5H) , 6.60-7^40 (m, 9H) . 
IR (KBr) A mai : 3298, 1749. 1692, 1638. 1512, 145 
5, 1359, 1206, 1179, 1104 , 750 , 696cm-'. 

[0098] [H»J12] 
3-[(2S)-2-((2S) 

l-^^V-3-7x-^7'obVPT$y) -1-** 
yrobVPl-1, 2, 3, 4— rh9t FP^H-VU 
y- 2 -f))Vity&*+.)\,x.x : f)V 

(2S) -2- ( (2S) -2-T-kf-;Pf-*-l-* 
^y-3-7x^7°QbVPT5 7) 70t*>f (29 
5mg, l.Ommol) fcitfl , 2, 3 , 4 -fr-5t Ho* 

7-y;y-2-^^>ig^^i'X7.r;i' (2iimg, 1.1 



bboi, l.ieq. ) fr^mmimm^mzz.*). mt 

it£%t (128mg, 29%) £m&T*A>7TZtf$l9lbL 

'H-NMR (CDCI3) 5 : 1.37 (d, 3H, J=6.8Hz) , 2.32 
(s, 3H) , 2.84-3.32 (m, 2H) , 3.69 (s, 3H) . 4.14 
-5.00 (m, 5H) , 6.21 (br, 1H) , 6.66-7.25 (m, 9 
H) . 

IR (KBr) A max : 3334 , 2950, 1746, 1647, 1611, 150 

0, 1452, 1434, 1218. 1182, 1116, 747, 630cm"'. 
[0099] [HMfMl 3] 

(3S)-2-[(2S)-2-((2S) -2-7-fc 
±Zk±±Z l-^V-3-7x -117U\?)VT $ 7 ) 
- l-Tt-^VTPbVH -7-^f-yP- 1 , 2, 3, 4 

-T-f-^b Ko-f y^y ';y-3-^;^yR7^-;i-x 

(2S) - 2- ( (2S) -2-T-fef-;H-*-l-* 
* y - 3 - 7 x x/PT o bVL-T 5 7 ) 7*n b:* y& (35 
4mg, 1.2mmol, 1.5eq. ) ±3<tl^ (3S) -7-^f-;P- 

1, 2, 3, 4-rh7b hem y^7'Jy-3-^;P 

7^XXT/MSi££ (193mg, 0.80mmol) 

hmw 1 1 mmco^mzx o . neft^n (W. 9 
%) *sasffer*;i/7 Txwmnt lt#^„ 

1 H-NMR (CDCI3) & : 1.38 (d, 3H, J=6.8Hz) , 2.32 
(s, 6H) , 3.00-3.26 (m, 4H) , 3.61 (s, 3H) , 4.24 
(m. 1H) , 4.63-4.82 (m. 2H) , 4.94 (q, 1H, J=6.8H 

z) , 5.31 (m, 1H) , 6.94-7.28 (m, 8H) . 

IR (KBr) A aa]! :3310 , 2926, 1743, 1692, 1644, 150 

9, 1452, 1434, 1356, 1200, 1176, 1122cm-'. 

(a)„ = -33.r (c=0.34, CHC1 3 ) . 
[0 100] [SQS0I14] 

3- ( (2S) -2-T±+fi>+*-l-**V-3- 
7xX^7°obVl-T$7) -2-^V-l , 2, 3, 
4, 5, 6-^-fbFobUF [2. 3-b]TVy 
y- 1 -pjgx^l/XXf-^ 

(2S) -r-bf-^f-^-3-7x-^7°ob7ryigv ; 
y^nMyyl/riyi (178mg, 0.44mmol, l.leq. ) 

i 5 %mmt> >j 7 ^*®mimm l , sffixf-^tw 

t«iffiTJHI*«*Lfc. 7)Uzfymm%T. 

WtMf-^y (5.0ml) fc»#U *WCbyxf 
>U7$y (60?1, 0.42mmol, l.leq.) tJil^OVh 'J 
TY-)V- 1 f ;P h V x ( ^ f-/P7 $ y ) *7.*x 
7 A • -Mf 1 ? 7/M-D tl yftWS (184mg, 0.42mmol , 
l.leq.) fcHnifcttlC. 3-T5 7-2-^y-l, 

2, 3,4, 5, 6-^thKnb'Jh'[2, 3- 
b] 7/yy- 1 -IfcigXf-^XT.r^ (llOmg, 0.40m 
mol) cr>t&iW!-Uy®m (2.0ml) £Jn;i» *»Tn0 
4HB. Sa-ClB«fflt#rUfc. RK»*IMWiai*3IH- 
h K »7 A*jSa-C«R Lfeft, ^ na^ACtitlJ t 
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^=4:1) ISO (134M. 70%) £ 

1 H-NMR (CDC1 3 ) S : 1.23 (t, 3H, J=7.0Hz) , 1.68-1. 
81 (a, 2H) , 2.04-2.17 (a, 2H) , 2.31 (s, 3H) , 2. 
83-3.34 (a, 4H) , 4.13 (q, 2H, J=7.0Hz) , 4.16-4.3 
9 (a, 2H) , 4.58-5.10 (a. 2H) , 6.95-7.31 (a, 6 
H) , 7.62 (dd, 1H, J=1.3Hz, 6.4Hz) . 8.37 (dd, 1 
H, J=1.5Hz, 4.4Hz) . 

IR (KBr) A ma8 : 3370 , 2986 , 2938, 1746, 1659, 157 
5, 1503, 1437, 1356, 1197, 750, 630cm- 1 . 

[0101] mmmi5i 

3 - r (2S) -2-T*frJl^-*-l-* i *> > -3- 
7x-;l/7°ob°;l/TS/l -2-^V-2, 3, 4, 
5 — r h 7 fc K P ~ 1 H — faf U K r 3 . 2-b]7MfE 
y- 1 - jjxf;ixxf^ 

(2S) -T-fe^l-^-3-7x-^7°Pt°^yK^ 
^^n^^;l-TS>iS (174ag, 0.43mmol, l.leq. ) 
fci:tf3-7$/-2-**y-2, 3, 4, 
^hh'P-lH-tf'J H [3, 2-b] r-b'fy-l- 
iflf/HXf^ (83mg, 0.39maol) ^Jfeffll 
4fcH««**6fCflBEfl:-&ft (91mg, 82%) 

1 H-NMR (CDCI3) 5 : 1.23 (t, 3H, J=7.0Hz) . 2.33 
(s, 3H) , 2.85-3.23 (a, 6H) , 4.16 (q. 2H, J=7.0H 

z) , 4.24-4.67 (a, 4H) , 7.22-7.39 (a, 7H) , 8.43 
(d. 1H, J=4.4Hz) . 

IR (neat) A max : 3016, 1749, 1668. 1515, 1452, 141 
9, 1395, 1212, 750, 699, 666CB- 1 . 

[0102] mmmiei 

3- r (2S) 1 3 - 

7x-^7°Pb ; ;WTSyl -2 -**V-2. 3,4, 
5-fN9bHo-lH-U') K f 2 . 3-bl TjgM 
y-1 -iflSgx^xArJi' 

(2S) -Ttf ;lf ^- 3 - 7 i-^rat^yly 
i/^U^^JVT^y^. (308mg, 0.76amol, l.leq.) 
fc < tV3-T5y-2-^ d ry-2, 3, 4, 
7 bFP-lH-b°y Y [2, 3-b] T-tfty- 1 - 
SiXf/UXf^ (182ag, 0.69aaol) ^Stffl 
141:»MKiIM (301ag. 93%) 
feT*/W7r;M£WK£: LTfcsfc. 
'H-NMR (CDCI3) 5 : 1.21 (t, 3H, J=7.3Hz) , 2.04- 
2.52 (a, 2H) , 2.32,2.40 (each s, 3H) , 2.61-3.28 

(a, 3H) , 4.12 (q, 2H, J=7.3Hz) , 4.02-4.23 (a, 3 
H) , 4.83 (s, 2H) , 7.02-7.22 (a, 6H) , 7.49-7.62 

(a, 1H) , 8.32 (d, 1H, J=4.2Hz) . 
IR (KBr) A. ai : 3370 , 3004 . 2944, 1746, 1686, 158 
1, 1440, 1401, 1203, 750, 630cm" 1 . 

[0 103] [H*W17] 



3- r (2S) -2-T-bf-/l-^- 1 -^^V-3- • 
7x-^7°Pb°;l^T5/l -2-^V-2, 3, 4, 
5-^.^^tHP-lH-b-U H T3. 4-bl 7-bb 

(2S) -r-fef-;W-*-3-7x-;i^7 , ot*yK> ? 

i/<?\3'\%-i/)l>T$.yM (31.2ag, 77?mol, l.leq.) 
XV3-T§S-2-** x /-2. 3, 4, 5-rh7 
bh'P-lH-b'DH [3, 4-b]7^-l-» 
|Xf/H^f;l (19.0ag. 70?mol) ^Sfe$ll4 
fcHflW)*ftt:TltBft^« (31ag, 92%) Srlifer* 

1 H-NMR (CDCI3) 5 : 1.24 (t, 3H, J=7.3Hz) , 1.68-1. 
92 (a, 2H) , 2.33 (s. 3H) , 2.40-3.38 (a, 3H) , 4. 
05-5.00 (a, 6H)., 6.99-7.22 (a, 6H) , 8.38-8.42 
(a, 2H) . 

IR (KBr) A mas :3370 , 2932, 1749, 1668, 1497, 143 
4, 1392, 1356, 1299, 1197, 1131, 1026, 729, 699ca 
-1 _ 

[0104] [3SH5W18] 

(3S)-3-((2S) -2-7^)Vi-^-\-^ 
^•V-3-7x-;l/7°Pb°;UT5/) -4-^V- 
2, 3. 4. 5-fh7bFn-1 . 5-b'J F [2. 

3- bl ^T-b'b'y- 5 -pjfexf;ixxf;l 
(3S) - 3-tert-yKy*M-^7Sy- 

4- 7j' d fy-2, 3, 4, 5 -- f b7b KP- 1 , 5- 
b°y h* [ 2 , 3 - b ] f-.T-fcf ey- 5 -ftRxf-^X^, 
T/U (152ag, 0.40amol) Jy?na^?y (2.0al) (2 
?§ft?U fcfcTKT b U 7/M-pPK (2.0al) SriP 

±L3-7S/tt***fc. (2S) 3 
-7x-^rDtt>-l^y?n^y;17 J yi (19 
5mg, 0.48aaol, 1.2eq.) i 5 %SSE»#y> A*»iR 
IdBffiU KKx^Tttttit^. *«1St**KKt- 

fiy?no^?y (2.0al) fciUBU *&T£T3 

-rsy*<o^on^^yjg«[ d.oai) . hyxf- 

;l/TSy (56.071, 0.40maol, l.Oeq. ) „ 3-tKo^f 
v-4-*dfy-3. 4-ytHn-l, 2, 3-<y 
Y'h'JT'Jy (78.0ag, 0.48aaol, 1.2eq. ) iSitfl- 
xf-;l/-3- O-^f-zl-TS/Tntf^) 
•4 5 K&Ktl (92.0ag, 0.48amol. 1.2eq. ) $:JDi, * • 

(^"9-y : PI§X^=2 : 1 ) TffSU iUEfc£ 
ft (51mg, 26%) Sril-feT^^r^^HsUfc 

1 H-NMR (CDCI3) 5 : 1.29 (t. 3H, J=7.3Hz) , 2.32 
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(s, 3H) , 2.80-3.37 (m,4H) , 3.80-4.85 (m, 6H) , 
7.11 (dd. 1H, J=8.4Hz, 8.6Hz) , 7.22 (s, 5H) , 7.3 
5 (d, 1H, J=8.6Hz) , 7.62 (d, 1H, J=8.4Hz) . 
IR (KBr) A oax : 3358 , 2986, 1746, 1677. 1503, 143 
4, 1203, 1137, 909, 737, 702cm" K 
[a] D = -174" (c=0.14, CHC1 3 ) . 

[0105] [itdtni9] 

(3S) - 3- ( (2S) 

*V-3-7x.—)VTWV7§./) -4-^V- 
2, 3, 4, 5-f F7bFa-l, 5 -b°U K [ 2 , 
3 - b ] **-*r*£\Zy- 5 -Mgx^-/l-X7.-f/l- 
(2S) - 7-fef- /kf-* - 3 - 7 x -)ITU br* yWJ 
y7D\dfy^7Sy)B (982mg. 2.4mmol, l.leq. ) & 
XV s (3S) - 3-te rt-7*Ky*;l-*'-^TS 
V-4-*^V-2. 3, 4, h'D- 1, 

5-tTU H [2, 3 - b ] ^df-t^b-y- 5 -ftKxf- 
)V^Xr)V (1.03g, 2.2mmol) j^HfifeM 1 8 1 R«tf> 
^CfcO. SHEfl^fc (80mg, 8%) £*tfe}*R«« 

'H-NMR (CDCI3) 5 : 1.26 (t, 3H, J=7.0Hz) , 2.34 
(s, 3H) , 2.83-3.52 (m, 4H) , 3.90-4.34 (m, 6 
H) , 6.51 (br, 1H) , 7.01-7.32 (m, 8H) . 
IR (neat) A max : 3352 , 2980, 1749, 1632, 1530, 137 
7, 1356, 1197, 1131, 1026 , 699 , 630cnr'. 
(«) D = -58.2" (c=0.84. CHCI3 ) . 

[0106] imm2o^ 

(3S) - 2- [ (2S) - 2- ( (2S) -2-^ 
^7°h-l-^^y-3-7x-^7°ab°/PT$y ) ~ 
l-^yrnb'i]-l, 2, 3, 4-fh7bKo 

(3S) -2- [ (2S) -2 - ( (2S) -2-T-fe 
^H-t- l-**V-3-7x -IVTU bVIT 5 7 ) 
- l-^yrof;H - 1 , 2, 3. 4— Fh?fcF 
n-f y^f y 'J y- 3 -ij)V^yJ^<-f-)VX.XT)V (469m 
g. l.OOmmol) $-y^y-/l/ (4.0ml) C?§8?U 304«a 
T/I^XCKSlLfc. fcftTCT. 7fr*y? 

3QimBlSM,t: 1 N?J«T h U ^A*^fg (6.0ml ) 

imi. jKJRL^feaa-esoiHBWtUfc. *#T£ 

T 5%«SS8*** 'J ^A^JgjRSJni.+ft (PH5 ) U 
?on ;}vkkT' 2 EtttH Lfc . Wm * ftHcKMN- h U 

^ y ^ > $ ifrFjS L , SfB-fL-^ft (431mg, quan 

t.) zmfe7*>v7TxwmtLxm.. 

1 H-NMR (CDCI3) 5 : 1.29 (d, 3H, J=5.5Hz) , 1.97 
(d, 1H, J=8.6Hz) , 3.06-3.18 (m, 4H) , 3.37-3.63 
(m. 2H) , 4.59-5..07 (m, 2H) . 5.29 (m. 1H) , 7.17 

-7.37 (a. 10H) . 

IR (KBr) A max : 3298 , 3028 , 2926. 1734, 1623, 152 
7, 1500. 1455, 1194 , 744 , 696cnr'. 
(a) D = -7.16° (c=0.13, CHCI3) . 



[0 107] [HHM2 1] 

(3S)-2-((2S)-2-((2S) -2-XtU 

$y°h- 1 -^y-3-7x-;i-rpbvi-r$y) - 

1 -^y-3-7x-;I/7°ob°/Pl - 1 , 2, 3, 4 

-7-hyh Ho-f y^y 'jy-3-^yj 

(3S)-2-[(2S)-2-((2S) -2-T-fe 
f-zPf-*- 1 -3Mf y - 3 - 7 x ^PTabVl/T 5 7 ) 
-l-#*y-3-7x^/krn£/H -1 , 2, 3, 
4-fh5th'a^f ydf-y ijy-3-*M>l>f;i- 

XXf^ (310mg, 0.57mmol) #>£>Hi6#lJ2 0 1 

imzi<o. WiHtiaM (mm, 39%) £&fcT*/P7 

1 H-NMR (CDCI3) 5 : 2.81-3.20 (m, 4H) , 3.29-3.81 
(m, 4H) , 4.22-4.71 (m, 2H) , 5.17 (m, 1H) , 6.91 
-7.32 (m, 13H) . 

IR (KBr) A max :3330 , 3058 . 3028, 1731. 1626, 152 
7, 1497, 1452, 1197, 744, 699cm-'. 
(a) D =-13.4° (c=0.10, CHCI3) . 

[0 108] imm22] 

(3S)-2-[(2S)-2-((2S) -2-*>U 
$7'h-l-**V-3-7±->lTW)\sT$S) - 
3-**)V- 1 -ttV^Wi -1. 2, 3. 4— r 

h7XLVnJV3c;vy-3-fi>itfym 

(3S)-2-[(2S)-2-((2S) -2-T-fe 
f-Jkf-:*- 1 -jj-4f V - 3 - 7 x ^l-TnbVPT 5 7 ) 

-3-yf7i/-i -jj-^yTf-zw] -1 , 2, 3, 4- 
r h 7 b H n A y * 7 U > - 3 - ylgy f;HA 
( 53. Omg , 0. llmmol ) j&^ifcW 2 0 t H8tf)3rffi 
mtUfc&lb (15mg. 32%) Zm&TVlyrX 

mnfstixnti. 

' H-NMR (CDC1 3 ) 5- :0.92 (d. 3H, J=6.8Hz) , 1.02 
(d, 3H, J=7.2Hz) , 2.08 (m. 1H) , 3.03-3.63 (m, 4 

H) , 4.58-5.32 (n, 5H) , 7.11-7.21 (m, 9H) . 

IR (KBr) A max :3692 , 3004, 1713, 1605, 1437, 136 
2. 1221, 1092cm- 

(a) D = -6.00° (c=0.055. CHC1 3 ) . 
[0 1 09 3 [H»J2 3] 

(3S) -2- [2- ( (2S) -2-^;l-^7°h- 1 
-^•^y-3-7x-;U7°Ob^T$7) -i-^y 
xf-;U]-l, 2. 3, 4-fb7bh'o>fy^»jy 
-3-i])VXym 

(3S)-2-[2-((2S) -2-T±+/W-*- 
l-^y-3-7x-;l^7 , De;l/T57 ) 

yif/H -1. 2, 3. 4-rh5t kcm y*yy 

y-3-^;^ylSyf-^X7f-^ (82.0mg, 0.18mmo 

I ) frt>mm2 otmrn^umzx o . sie-fl^a (6 

Omg, 84%) £m&7*>l'7TXfflmt LTflfc. 
'H-NMR (CDCI3) 5 :2.02 (d. 1H. J=8.8Hz) , 3.05-3. 
69 (m, 4H) , 4.06-4.30 (a. 3H) , 4.39-4.79 (m, 2 
H) , 5.34 (m, 1H) , 7.21-7.25 (m, 9H) . 
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IR (KBr) Amax:3310, 1926, 1734, 1629, 1524, 150 
0, 1452, 1293, 1197, 744, 696cm" 1 . 
(a},,=6.70° (c=0.11, CHC1 3 ) . 
[0 1103 [H»24] 

(3S)-2-[(2S)-2-[ (2S) -2-Q 
iJ)V-3-X)V*i7h- i-^vrob°/wrs/] - 
1 -^yroh'/H - 1 , 2, 3. 4-Th7tFP 

a u y- 3 -#;i-#yBg 

(3S) -2- [ (2S) -2- [ (2S) -3-7* 
jJ-^-^y^- 1 -^V7°nt 0 ;PT5 7] 
-l-^^-yrntVH -1 , 2, 3, 4-rh5tK 
nJV*/ yy-l-inVXym^i-iVX.XTiV (56m 
g, 0.12mmol) frb. Ht£W2 0 k Rtt^&CTglE 
fc-£ft (48mg, 95%) ^UifeT^/l/^rX^SkL-C 

iH-NMR (CDCI3) 8 : 1.29 (d, 3H, J=6.3Hz) , 2.55-2. 
95 (m, 4H) . 3.20-3.83 (m, 3H) , 
4.48-5.25 (m, 4H) , 6.36-6.64 (m, 1H) , 7.10-7.34 
(m. 9H) . 

IR (KBr) A max : 3304 , 3028 , 2926, 1734, 1626, 153 
3, 1497, 1455, 1377, 1197, 747, 699cm" 1 . 
(a) D =9.74* (c=0.48. CHC1 3 ) . 

[0111] [HJ6W2 5] 

(3S)-2-r(2S)-2-((2S) 

y) -l-^vrob°;k] -1. 2, 3, 4-fV? 
b Ko^f y u y- 3 -^^>§S 
(3S)-2-[(2S)-2-((2S) -2-7* 

^^-3-^y^vi-^- 1 -tfdfvrotvprs 
y ) - 1 -jj-df-yrotvn - 1 , 2, 3, 4-fb7 
t kp^ y#y 'J y- 3 -^/i-tf'yisy fn^f^ 

(103mg, 0.20mmol) i)-h%W\2 0 ^TfiScft i: 
^StT. g« (76mg, 83%) £$Hfe7*/l/7 

^-NMR (CDCI3) S : 1.43 (d, 3H, J=6.6Hz) , 2.30 
(d, 1H, J=5.9Hz) , 2.82-2.99 (m. 2H) , 3.08-3.24 
(m, 4H) , 3.71 (s, 2H) , 4.70-5.34 (m, 3H) , 7.20 
(s, 4H) , 7.26 (s, 5H) . 

IR (KBr) Amax: 3297 , 3028 , 2980, 2926, 1734, 162 
6, 1524, 1497, 1455. 1197 , 747 , 699cm" 1 . 
[0 112] [IWI2 6] 

(2S)-2-r(2S)-2-((2S) -2-*)V 
iiTY- 1 -^y-3-7x-;i/Tot°;i^rsy ) - 
i -Ti-5-yrn tvn -i y k o >- 2-Aiv^yW. 

(2S)-2-[(2S)-2-((2S) - 2-T-fe 
f-/H-*- 1 3 - 7i-^7"nt>7 s y ) 

- 1 -^yrnhvw] y hu v- 2 -tuvftyWL* 

f;HXf/l (62.0mg, 0.14mmol) i?h%WM2Q>tn 
UcoHmzX*). SMltrft (48mg, 86%) SrilfeT* 
yk7 7XWcU§^. 



iR-NMR (CDCI3 ) 8 : 1.42 (d, 3H, J=7.0Hz) , 1.99 
(d, 1H, J=8.4Hz) , 3.06-3.63 (m, 6H) , 5.02 (m, 1 

H) , 6.79 (br, 1H) , 7.09-7.63 (m, 9H) . 

IR (KBr) \, ax :3304 , 2926,. 1734, 1632, 1527, 148 

5, 1452, 1200, 750, 696cm" 1 . 

(a) D = -89.3° (c=0.12, CHC1 3 ) . 
[0 113] [3SK012 7] 

(3S)-2-r(2S)-2-((2S) -2--XJU 
>»yh-l-^V-3-7i^7oW7Sy) ~ 
l-^yrobVl/l -7--hP~l. 2, 3, 4- 

rh7bjjpi_y±y 'Jy-3-^;^yjg 

(3S)-2-[(2S)-2-((2S)-2 -T* 
t^?-*- l-^y-3-7x-;P7-PtVWT5y) 
-l-^y^DttH -7--bO-l , 2, 3, 4 

-f-b^t h"p^y^yuy-3-^;^ysy^-^ 

7f;l (103mg, 0.20mmol) ^^Uttn 2 0 1 

ttfcj:*), Ktaft^ft (80mg, 89%) im&r^yr 

iH-NMR ( CDC1 3 ) 5- : 1.42 (d. 3H, J=6.8Hz) , 3.02-3. 
66 (m, 6H) , 4.66-5.15 (m, 2H) , 5.49 (m, 1H) , 7. 
20-7:26 (m, 5H) , 7.35 (d, 1H, J=6.4Hz) , 8.05 
(s, 1H) , 8.09 (d, 1H, J=6.4Hz) . 
IR (KBr) \ aax :3239 , 3064 , 2926 , 2548, 1719, 163 
5, 1527, 1452, 1431, 1305, 1230, 1203, 738, 699cm 
-1 _ 

[«) D =118' (c=0.12, MeOH) . 
[0 114] [H»W2 8] 

(3S) -7-757-2- [ (2S) -2- ( (2 
S) - 2-^7N-l-^V-3-7x-;l^rn 

b°;k7sy) -i-^yrpt°/H -1 . 2, 3, 4 
-f f7t jjp_d y#y 'Jy-3-^;i/^yiS 

(3S)-2-[(2S)-2-((2S) - 2-T-fe 

+)Vtt- 1 - y - 3 - y x -;ptp bvwT 5 y ) 
-i-^yrnt>] -7-Tsy-i, 2, 3, 4 
-ri7tFD^ y*y i> y- 3 -^/i/tfyigy^/i-x 

Xf/P (44.0mg, 0.093mmol) ^^MW2 0 b ¥M<7) 
Hmz£r>. mitt&V» (15mg, 38%) tmt&T&l' 
7T^«WtfcLT*t. 

>H-NMR (CDC1 3 )'3 : 1.26 (d. 3H. J=5.8Hz) . 2.03 
(d, 1H, J=6.6Hz) , 2.99-3.60 (m, 4H) , 3.79-3.84 
(m, 2H) , 4.45-4.67 (m, 2H) , 5.18 (m, 1H) , 6.80 

-7.56 (a, 7H) , 8.73 (a, 1H) . 

IR (KBr) A ffiax :3304 . 2926, 1692, 1554, 1512. 145 

2, 1392, 1197, 732, 651cm" 1 . 

(a] D =-3.63* (c = 0.14, CHC1 3 ) . 
[0 115] [33HH2 9] 

(3S)-2-r(2S)-2-((2S) - 2-X)V 
^Tb-l-^y^3-7x-;UTPb;I/T$y) - 
l-^yTPb'/Ul - 7- (b'P-/P-l -Afo) - 
1. 2, 3, 4-T-b7bKP-fy^y'Jy-3-^ 
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(3S)-2-[(2S)-2-((2S) -2-7* 

f-;H^jj— i-^y-3-7x n mjvt $ y ) 

- 7- (b°n-;l/-l— f/l/) 
-l, 2, 3, 4-rh7t Ho-f 
/Ui<yig^f-;Wx^T^ (54mg, O.lOmmol) frt>%Wk 
2SinWym\Z£ v ) . •nftb&Hl Ulrag, 83%) £ 

'H-NMR (CDC1 3 ) d : 1.29 (d. 3H. J=5.5Hz) , 1.96 
(d, 1H, J=8.8Hz) , 3.05-3.63 (m, 6H) , 4.70-5.07 
(in, 2H) , 5.33 (a. 1H) , 6.33 (d, 2H, J=1.5Hz) , 

7.03 (d, 2H, J=1.5Hz) , 7.16-7.22 (a, 8H) . 

IR (KBr) A n, a , : 3304 , 2962, 1728, 1623, 1518, 145 

5, 1338, 1200, 909, 729, 702, 648cm" >. 

(«) D =32.9" (c =0.041, CHC1 3 ) . 
[0 116] [|«tW3 0] 

3 - [ (2S) - 2- ( (2S) - 2-*)Vi]yY-\ 

-^y-3-7x^yp^r$y ) -i-**v 

roe/H -1, 2, 3. 4-fS7t hp- 1 , 3- 
3- [ (2S) -2- ( (2S) -2-T"fef-^f-3T- 

i-jj-^y-3-7x-^rotvPT5y) -i-tf* 
yrotvp] -1 , 2, 3, 4-t b7tKo-i, 3 
-<yy [ b ] ^df^^'y- 2 -^^y^f/i-x^ 

fA' (94mg, 0.20mmol ) a»fcK3!fll2 0 i: ffi«0):firi£fc 
J:0, fH&fk£» (61mg, 73%) ^jW5T^7r^« 
«rttt LTftfc. 

'H-NMR (CDCI3) 5 : 1.29 (d, 3H, J=6.4Hz) , 2.01 
(d, 1H, J=8.6Hz) , 3.09-3.18 (a, 2H) , 3.88-4.32 
(a, 3H) , 4.49 (s, 1H) , 4.77 (a, 1H) , 6.69-7.30 
(m, 9H) . 

IR (KBr) A.„ : 3292, 1725. 1629, 1479, 1455, 140 
7. 1353, 1212, 1104, 753, 699cm" 1 . 
[0 117] [HM«3 1] 

3- [ (2S) — 2- ( (2S) -2-*Hs*7h-l 
-^y-3-7x~;l^Phyi/757 ) -l-^V 
TPb;H-l, 2, 3, 4-f-H?b Hp^7y | ,>>- 
-2-#;^*>eg 

3- [ (2S) -2- ( (2S) -2-7*^/1^*- 

i-3tdfy-3-7x-^7 , ntr^rsy) -1-** 
yrntvw] - 1 , 2, 3, 4-rH5t Hn*7yy 

y-2-^;Kt'Vl^f/PXXf;l' (89mg, 0.20mmol) 

*»^ms0i2 o t n«^)jii£t i o , mmtsm (62a 

g, 74%) fct^Tt/l^rXtfWtfcl/Cftfc. 

1 H-NMR (CDC1 3 ) 8 : 1.31 (d. 3H, J=6.4Hz) , 1.95 
(d, 1H, J=8.1Hz) , 3.07-3.15 (a, 2H) , 3.43-3.83 
(a. 2H) . 4.65-5.14 (a. 3H) , 6.71-7.20 (m, 9H) . 

IR (KBr) A max : 3316, 1916. 1737, 1632, 1500, 145 

2. 1299, 1209, 747, 696ca"i. 
[0 1 18] [H»J3 2] 



(3S)-2-[(2S)-2-((2S) -2-*)V 
tlTY- 1 -^y-3-7x-;l/7Pb°;WTS7) - 
l-^yrPbVk] -7-X+j\,-l. 2, 3. 4- 

^H?b Ho>f y#y 

(3S)-2-[(2S)-2-((2S) -2-T-fe 
- 1 y - 3 - 7 x xyPTP bVl-7 5 7 ) 
-l-^yrpb°;l/] -7-yf-^-l. 2, 3, 4 

-rh7b Ho>f ydfyyy-3-^;^yi?^^x 

•Xf7M34ag, 0.071aaol) *>£>fSl5t0IJ 2 0 1 Wtt^r 
ttfcifl* fMlt* (20ag. 67%) £$Hfe7^7 
r*«IIWti:l/C#fc. 

1 H-NMR (CDC1 3 ) 8 : 1.29 (d, 3H, J=5.5Hz) , 1.98 
(d, 1H, J=8.4Hz) , 2.3 (s. 3H) . 3.13-3.71 (a, 6 

H) , 4.64-5.29 (a, 3H) , 6.91-7.50 (m, 8H) . 

IR (KBr) A.„ :3310, 1926. 1731, 1629, 1518. 145 

2, 1338, 1200, 987, 903. 822, 744, 696cm"i. 

(o] D = -3.86* (c=0.19, CHC1 3 ) . 
[0 119] [|»M3 3] 

3- [ (2S) -2-y;i-^7h-i -^y-3-7 
x-;U7°Pb°;UTS7] -2-**V-l ■ 2, 3, 
4, 5, 6-^r-frb HPb'J H C2, 3-b]Ty>; 
y- l -ifg? 

3- [ (2S) -2-7-fcfvH-tf- l-*4fV-3- 
7x-^rPbVW75 7] -2-^y-l, 2, 3, 
4, 5, 6-MnKnt'J r-* [2, 3 - b ] 7 Vis 
y- 1 -pi(Xf-;l/XXr;U (131mg, 0.27mmol) *» 
4>, «S«2 0i:|aH«<0*ffitCTlllBlT:^ft (90ag, 81 
%) ^ife7t^7rAWt LT*§£. 
1 H-NMR (CDCI3) * : 1.66-2.04 (a, 2H) , 2.65-3.39 
(a, 6H) , 4.04-4.74 (a, 5H) . 7.06-7.33 (a, 6 
H) , 7.74 (d, 1H, J=6.4Hz) , 8.40 (d, 1H, J=3.5H 
z) . 

IR (KBr) A. ai : 3316 . 3028 . 2938 , 2860, 1740, 164 
4, 1575, 1518, 1437, 1305, 1209, 747, 702cm" 1 . 
MS (FAB : m/z) : 414 (M*+l) . 
[0 120] [^SfiM3 4 3 

3- [ (2S) -2-^7h-l-^V-3-7 
x-/k7°Pb°^75 7] -2-:fr^y-2, 3,4, 5- 
-rb^t Hp- 1 H-b°y H f3.2-b] 7-bb°y- 
1 

3- [ (2S) - 2 -7-fef-^f-Jf- 1 -**y- 3 - 
7x-^7°Pb;l-75 7] -2-^y-2,3,4, 5 
— fH^t Hp- 1 H-ty H [3,2-b] 7b"b7 
- 1 -llXf/UXf/t' (152mg, 0.32mmol ) ipt>, 

mmm2o tmmmm^zxmm^ (122^, 94 

■H-NMR (CDCI3) 8 : 1.96-2.14 (a. 1H) , 2.79-3.19 
(a, 4H) . 3.34-3.73 (a, 3H) , 4.31-4.81 (a, 4 
H) , 7.31-7.44 (a, 6H) , 7.57 (d, 1H. J=7.5Hz) , 
8.40 (d, 1H, J=3.8Hz) . 



(£6) J00-256318 (P2000-25JL8 



IR (KBr) A maJ[ : 3328 , 3064 . 3028 , 2938, 1659, 158 
4, 1518, 1455, 1395, 1215, 1185. 747, 699, 666, 61 
2cm-' . 

MS (FAB: m/z) : 400 (M + +l) . 
[0121] [«IW3 5] 

3- r (2S) -2-^^rh-l-^ j rV-3-7 

x-;urob°;i-r$yi -2-^v-2.3,4, 5- 
rK7bh'D-1 H-KUP [2. 3-blT-tffy- 
1 

3- [ (2S) -2-T-fef-^^-l -**y-3- 
7 z-il/rnt*7S 7 ] - 2 V -2,3,4,5 
-Th7tKn-lH-h°UK [2, 3 -b ] T-fe* V> 
- 1 -gfljgXfVl/XT.f-;!' (301mg, 0.64mmol ) 
HttW2 0fcH«O^fc"CliEfl:'&ft (228mg, 90 

i H-NMR (CDC1 3 ) 5 : 1.39-2.09 (a, 1H) , 2.47-3.17 
(m, 2H) , 3.46 (dd,2H, J=7.7Hz, 14.9Hz) , 4.29-4. 
49 (m, 4H) , 4.66-5.09 (m, 2H) .6.94-7.32 (m, 6 
H) . 7.63 (d, 1H, J=7.3Hz) . 8.33 (d, 1H, J=3.5H 
z) . 

IR (KBr) A nai : 3328 , 3028 , 2944, 1737, 1647. 158 
1. 1524, 1437, 1413, 1221, 1116, 792. 747, 699, 61 
2cm" 1 . 

MS (FAB: m/z) : 400 (M*+l. ) 
[0 122] [HJHW3 6] 

3- r (2S) -2-^7H-l-^V-3-7 
x-;W7-obVUT£yl -2-**y-2.3,4, 5- 
fN9bb'o-lH-tfU H T 3 . 4-bl TggZz 

3- [ (2S) -2-T-fe^H-5j— l-**y-3- 
7xx;P7"nbVP7S/] -2-**V-2,3.4,5 
--f r-^br-'n-lH-b'U F [3. 4-b] 7-t£b°y 
-l-IKxf/PXXf^ (31ng. 70?mol) frh. 
^|2 0fc|aI«^ffifcT^ia^^!l (8 rag, 28%) 

1 H-NMR (CDCH) 5 : 1.88-1.21 (m, 1H) . 2.53-2.74 
(m, 2H) . 3.01-3.64 (m. 4H) . 4.10-4.65 (m. 4 
H) . 7.22-7.26 (m. 6H) , 8.41 (d, 1H, J=5.1Hz) , 
8.49 (s, 1H) . 

IR (KBr) A uaJ : 3328 , 3034 . 2926 . 2530 . 2248, 173 
4, 1656, 1500, 1434, 1395, 1344, 1221, 1197, 909cm 
-1 _ 

'MS (FAB: ra/z) : 400 (M*+l) • 
[0 12 3] [*fc<H3 7] 



(3S) -3- ( (2S) -2-?</^7 , h-l-^ j r 

v-3-7x-/i-rot°;i/75 /) -4-^y-2, 

3. 4. 5-Tr-^bKP-l, 5-b°'JK T2, 3- 
bl *7-tfb°y-5-eElE 

(3S) -3- ( (2S) -2-7*f"^*-l-* 

y - 3 - 7 x u tvi/r $ y ) -4-^y- 

2, 3. 4, 5-fh5th'D-l, 5-bUh'L2, 
3 _ b ] f-7-fe*h°y- 5 -Bf^Xf-;I^XX-f^ (51mg, 
0. lOmmol ) frt>mm 2 0 I £ 0 , 1M 

-£&(43mg, quant.) Sr^lTfeT*/^ rXWlMt L 

1 H-NMR (CDCI3 ) 5 : 1.97 (d, 1H, J=5.3Hz) , 2.92-3. 
25 (m,4H) , 3.53-5.02 (m, 4H) . 7.23-7.57 (ra, 8 
H) . 

IR (KBr) A„ a! : 3316 . 2926, 1656, 1437, 1197, 114 
0, 909, 813, 729, 699, 648cm" 1. 
(a) D = -177 (c=0.13, CHCI3) . 
[0 124] [HSWW3 8] 

(3S) -3- ( (2S) -2-^M7h-l-^ 
V-3-7x-;W7°nb°/PT5y ) -4-^y-2. 
3. 4, 5-rr-^b h-'o-l • 5-tf'Jb' \2, 3- 
bl ^-»-t:b°y-5-SM 
(3S)-3- ((2S) -2-7-fc^-/H-*-l-* 
dfy-3-7xX;UTnb-;U757) -4-#*V- 
2, 3. 4, 5-Tb5bHD-l, 5-f'JK [2, 
3-b] 3fr*-iM££y-5-H«X^XA'rA' (80m 
g, 0. 17ramol ) 3&»4.*«W2 0 fc R«tf)2fi£K«fc 0 , ft 
iUfc&ft <69mg. quant.) Sri&HfeTt/l^ r X^J« 

1 H-NMR (CDCI3) $ : 2.04 (d. 1H. J=8.6Hz) , 2.96-3. 
76 (m.5H) , 4.02-4.08 (m. 3H) , 6.72-6.94 (m, 2 
H) , 7.01-7.38 (m, 7H) . 

IR (neat) A nai! : 3310 . 3028. 1731. 1647, 1536, 145 
5, 1416, 1200, 747, 702cm" 1 . 
(a) D = -20.5 (c-0.59, CHC1 3 ) . 
[0125] 

Mi. AC EflMFfPfflfc ±tf N E PPlWtfWWffl-C* 
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(51)Int.Cl. 
A6 1 P 



A6 IK 



27/02 
43/00 
31/404 
31/4353 
31/472 
31/4725 
31/517 
31/538 
31/55 
31/5513 
31/553 
31/554 
C 0 7 D 217/26 
239/74 
265/14 
401/04 
471/04 
498/04 
513/04 



F I 

A6 1K 31/00 



31/40 

31/435 

31/47 



1 2.1 
1 1 6 
3 9 1 



31/505 
3V535 
31/55 



C 0 7 D 217/26 
239/74 
265/14 
401/04 
471/04 
498/04 
513/04 



627A 

643D 

643 J 

607 

60 1 

604 

605 

605 

607 

602 
604 
605 



T-73-K ( 
4C086 
4C204 



1 2 1 
1 1 6 
39 1 



. m&m&mmimm^m* i mm 
mmmmmmmmm^m* i mm 



(72) m*sb 

?s&m^feTif®*Br^» : ?ffl4' i mm 

F^-A(##) 4C034 AN03 

4C056 AA02 AB01 AC02 AD03 AE02 

DB03 DC04 
4C063 AA01 BB02 CC15 DD10 EE01 
4C065 AA02 BB14 CC01 DD02 EE02 

HH09 JJ04 JJ06 KK01 LL01 

PP01 

4C072 AA01 BB02 CC02 CC11 CC16 
EE09 EE19 FF07 GG07 GG08 
HH02 UU01 

4C086 AA01 AA02 AA03 BC13 BC30 
CB11 CB22 CB30 MA04 NA14 
ZA36 ZA42 ZA81 

4C204 BB01 CB03 DB25 EB02 FB20 
GB01 



f 

3 



